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 Abstract 
“Light” and “low tar” cigarettes have been designed by the tobacco industry to allay smokers’ 
concerns about the health risks of smoking.  Few studies have examined which factors lead 
smokers to believe that “light” cigarettes are less harmful.  In particular few studies have 
addressed whether the belief that “light” cigarettes are smoother predicts the belief that “light” 
cigarettes are less harmful.  There is some evidence that this relation should exist especially 
given that the belief that “light” cigarettes are smoother has been used to market these 
cigarettes and there is a natural association between smoother and less harmful.  I conducted 7 
studies to examine various aspects of the relation between the sensory belief that “light,” “low 
tar” or your own brand of cigarettes is smoother and the belief that “light,” “low tar” or your 
own brand of cigarettes is less harmful. Study 1 used Wave 1 to Wave 2 longitudinal data from 
the International Tobacco Control Four Country Survey (ITC-4) to demonstrate that smokers in 
Canada, the United States, the United Kingdom, and Australia who believe that “light” 
cigarettes are smoother at Wave 1 are significantly more likely to believe that “light” cigarettes 
are less harmful at Wave 2 (p=0.002, OR=1.59 95% CI 1.19-2.12).  Study 2 used Wave 1 
cross-sectional data from the International Tobacco Control China Survey (ITC China) to 
demonstrate that smokers in China who believe that “light” and/or “low tar” cigarettes are 
smoother are significantly more likely to believe that “light” and/or “low tar” cigarettes are less 
harmful (p<0.001, OR=62.86 95% CI 47.65-82.91).   Study 3 used Wave 1-Wave 2 
longitudinal data from the ITC China Survey to demonstrate that smokers in China who 
believe that “light” and/or “low tar” cigarettes are smoother at Wave 1 are significantly more 
likely to believe that “light” and/or “low tar” cigarettes are less harmful at Wave 2 (p=0.02 
OR=1.63 95% CI 1.10-2.43).   Study 4 used Wave 3 cross-sectional data from the North 
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American Student Smoking Survey (NASSS) to demonstrate that adolescent smokers in North 
America who believe that “light” cigarettes are smoother believe that “light” cigarettes are 
healthier (p<0.001 OR=3.96 95% CI 2.92-5.36), and in a separate model, that the belief that 
“light” cigarettes are less harsh also predicts the belief that “light” cigarettes are healthier 
(p<0.001, OR=5.45 95% CI 4.34-6.84).  Study 5 used Wave 3 to Wave 4 longitudinal data 
from the North American Student Smoking Survey (NASSS) to demonstrate that adolescent 
smokers in North America who believe that “light” cigarettes are less harsh at Wave 3 predicts 
the belief that “light” cigarettes are healthier at Wave 4 (p=0.02, OR=1.72 95% CI 1.08-2.72).  
Studies 6 and 7 examined how the personalized belief that your own brand of cigarettes is 
smoother related to the belief that your own brand of cigarettes is less harmful.  Study 6 used 
cross-sectional data from Wave 6 of the ITC Four Country Survey in Canada only.  Study 6 
demonstrated that smokers who believed that their own brand of cigarettes is smoother were 
significantly more likely to say that their brand of cigarettes is less harmful (p=0.004, OR=2.23 
95% CI 1.29-3.86).  Study 7 used cross-sectional data from Wave 2 of the ITC China Survey to 
demonstrate that smokers who believed that their own brand of cigarettes is smoother believed 
that their brand of cigarettes is less harmful (p<0.001, OR=5.10 95% CI 3.69-7.03).  The 
findings from this dissertation demonstrate the importance of implementing tobacco control 
policies that address cigarette design and marketing that provide the impression that a cigarette 
is smoother and therefore less harmful. 
v 
   
Acknowledgements 
 There have been so many people that have made this dream possible.  I would like to 
thank my advisor, Geoffrey Fong for inspiring me every day and teaching me that one person 
can make a difference.  I tried to capture how profoundly Geoff has impacted my life through 
his mentorship and really there is no way that I can put it into words.  Geoff honestly cares 
about his students and is a fantastic teacher who imparts wisdom about all aspects of academia 
but also about the world.  I will be forever grateful for the 12 years that I was able to learn 
from him and work on such an exciting project.  
 I would also like to thank Mark Zanna for taking me under his wing.  Mark’s passion 
for research is contagious. I have appreciated the opportunities he has given me to co-supervise 
honours students and to learn from him how to teach and how to conduct research.  His stories 
about previous research studies are entertaining and I feel so lucky to have been able to work 
so closely with him.  
 My research would not have been possible without the generous funding provided by 
the Canadian Institutes of Health Research, the Strategic Training Program in Tobacco 
Research, the Canadian Tobacco Control Research Initiative, and the University of Waterloo.  
 I am so lucky to have a supportive group of friends.  Thank you to Dave Hammond for 
advice on aspects of this dissertation. Thank you to Ryan Kennedy for inspiring me to finish no 
matter what hurdles might arise. Also for the years of laughter and solidarity. I’m so glad we 
were able to have this journey together.  To Sara Hitchman, thank you for the advice, support, 
adventures, and computer. I will always look back fondly on those days at the library writing 
together. To Pam Stager, thank you for being there through everything for the last decade. I 
vi 
   
would not have finished this without your advice and support.  To Rita Cherkewski for the 
advice, encouragement and for always going above and beyond for me and for all the students 
in our program.  
 To the entire “ITC family” and teams across the world, thank you for your hard work, 
support, and encouragement. Thank you to the research assistants: Jennie Longstaff and 
Kathleen Standring who helped with this dissertation.  
 Thank you to my family.  I have been so touched by the unending support that you have 
all provided.  When I needed help finishing my dissertation my family rallied to help me 
without a second thought.  To Nan, Aunt, Hillary, Nigel, Katie and Fathom thank you so much 
for your help with Max and for keeping me clothed and fed.  A big thank you to my brother 
Nick for his tireless hours of data and reference checking. Nick was always there to do 
whatever I needed without hesitation and kept me motivated.   
 I owe my successes in life to the two people who I have always been able to count on 
for their unending love and support. To my mom for always supporting my dreams and 
sacrifices to make this possible.  To Zachary, who is by now probably the world’s leading 
video editor with an expertise in tobacco control. For the endless hours of listening to me talk 
about my research, for helping with edits, checking data, and support.  For moving to Waterloo 
and encouraging me to go the distance.  For always believing in me.  
 Finally, thank you to Max. You have motivated me to work hard and try to make your 
world a better place. Your smile has gotten me through the difficult days and I’m so glad that 
you came into my life when you did.  
vii 
   
TABLE OF CONTENTS 
 
LIST OF TABLES ........................................................................................................................................................X 
LIST OF FIGURES .................................................................................................................................................XIII 
CHAPTER 1: INTRODUCTION................................................................................................................................1 
1.1 Introduction of “Light” and “Low Tar” Cigarettes......................................................................................2 
1.2 Compensation by Smokers of “Light” Cigarettes..........................................................................................2 
1.3 Health Consequences of Smoking “Light” Cigarettes ..................................................................................4 
1.4 Marketing “Light” Cigarettes.........................................................................................................................4 
1.5 Smokers Beliefs About “Light” Cigarettes.....................................................................................................6 
1.6 How Marketing Influences the Belief that “Light” Cigarettes are Less Harmful.......................................7 
1.7 The Possible Role of Perceived Smoothness on Beliefs about “Light” Cigarettes ...................................10 
1.8 Research Linking the Belief that “Light” Cigarettes are Smoother with the ............................................12 
Belief that “Light” Cigarettes are Less Harmful...............................................................................................12 
1.9 Exploring the Link between Beliefs about Smoothness and Less Harm: ...................................................14 
Implications for Future Tobacco Control Policies ............................................................................................14 
1.10 Summary .......................................................................................................................................................15 
1.11 Primary Dissertation Goal: Establishing the link between the Belief that ..............................................21 
“Light”/ “Low Tar” Cigarettes are Smoother and the Belief that “Light”/“Low..........................................21 
Tar” Cigarettes are Less Harmful ......................................................................................................................21 
1.12 Secondary Dissertation Goals.....................................................................................................................24 
CHAPTER 2:  WHAT FACTORS PREDICT THE BELIEF THAT “LIGHT” CIGARETTES ARE LESS 
HARMFUL LONGITUDINALLY? EVIDENCE FROM THE INTERNATIONAL TOBACCO 
CONTROL FOUR COUNTRY SURVEY (ITC-4) ................................................................................................27 
2.0 CHAPTER 2 INTRODUCTION .......................................................................................................................27 
2.1 STUDY 1 METHODS........................................................................................................................................30 
2.2 RESULTS............................................................................................................................................................38 
2.3 DISCUSSION .....................................................................................................................................................49 
CHAPTER 3: WHAT FACTORS PREDICT THE BELIEFS THAT “LIGHT” AND “LOW TAR” 
CIGARETTES ARE LESS HARMFUL CROSS-SECTIONALLY AND LONGITUDINALLY? 
EVIDENCE FROM THE INTERNATIONAL TOBACCO CONTROL CHINA STUDY.............................54 
3.0 CHAPTER 3 INTRODUCTION .......................................................................................................................54 
3.1 STUDY 2 INTRODUCTION..........................................................................................................................61 
3.2 STUDY 2 METHODS.....................................................................................................................................61 
3.3 STUDY 2 RESULTS .......................................................................................................................................71 
3.4 STUDY 2 DISCUSSION ................................................................................................................................82 
3.5 STUDY 3 INTRODUCTION .........................................................................................................................87 
3.6 STUDY 3 METHOD ......................................................................................................................................88 
3.7 STUDY 3 RESULTS.......................................................................................................................................91 
3.8 STUDY 3 DISCUSSION ..............................................................................................................................104 
3.9 CHAPTER 3 GENERAL DISCUSSION........................................................................................................107 
viii 
   
CHAPTER 4: WHAT FACTORS PREDICT THE BELIEF THAT “LIGHT” CIGARETTES ARE 
HEALTHIER CROSS-SECTIONALLY AND LONGITUDINALLY AMONG ADOLESCENTS IN 
NORTH AMERICA? EVIDENCE FROM THE NORTH AMERICAN STUDENT  
SMOKING SURVEY ................................................................................................................................................115 
4.0 CHAPTER 4 INTRODUCTION .....................................................................................................................115 
4.1 STUDY 4 INTRODUCTION........................................................................................................................118 
4.2 STUDY 4 METHOD.....................................................................................................................................119 
4.3 STUDY 4 RESULTS .....................................................................................................................................125 
4.4 STUDY 4 DISCUSSION ..............................................................................................................................135 
4.5 STUDY 5 INTRODUCTION........................................................................................................................138 
4.6 STUDY 5 METHODS ..................................................................................................................................139 
4.7 STUDY 5 RESULTS .....................................................................................................................................141 
4.8 STUDY 5 DISCUSSION ..............................................................................................................................152 
4.9 CHAPTER 4 GENERAL DISCUSSION........................................................................................................156 
CHAPTER 5: WHAT FACTORS ARE ASSOCIATED WITH THE BELIEF THAT “YOUR OWN 
BRAND OF CIGARETTES” IS LESS HARMFUL CROSS-SECTIONALLY? EVIDENCE FROM THE 
INTERNATIONAL TOBACCO CONTROL CANADA AND CHINA STUDIES ........................................162 
5.0 CHAPTER 5 INTRODUCTION .....................................................................................................................162 
5.1 STUDY 6 INTRODUCTION........................................................................................................................163 
5.2 STUDY 6 METHODS ..................................................................................................................................165 
5.3 STUDY 6 RESULTS .....................................................................................................................................172 
5.4 STUDY 6 DISCUSSION ..............................................................................................................................181 
5.5 STUDY 7 INTRODUCTION........................................................................................................................183 
5.6 STUDY 7 METHODS ..................................................................................................................................184 
5.7 STUDY 7 RESULTS .....................................................................................................................................189 
5.8 STUDY 7 DISCUSSION ..............................................................................................................................204 
5.9 CHAPTER 5 GENERAL DISCUSSION........................................................................................................210 
CHAPTER 6 DISCUSSION .....................................................................................................................................212 
6.1 Dissertation Goals .......................................................................................................................................214 
6.2 Conclusion 1: The Belief that LLT Cigarettes are Smoother/Less Harsh Predicts 
the Belief that LLT Cigarettes are Less Harmful. ............................................................................................216 
6.3 Conclusion 2: Smokers in Each of the Countries Believe that LLT Cigarettes are Less Harmful.  This 
Belief is More Prevalent in our ITC China Sample. ........................................................................................220 
6.4 Conclusion 3: “Light” or “low tar” cigarette smokers are more likely to believe that LLT cigarettes 
are less harmful ..................................................................................................................................................221 
6.5 Conclusion 4:  “Light” Cigarette Smokers in Canada are More Likely to Believe that Their Brand of 
Cigarettes are Smoother. “Low Tar” Cigarette Smokers in China are Just as Likely as “Medium” and 
“High Tar” Cigarette Smokers to Believe that Their Brand of Cigarettes are Smoother. ...........................222 
6.6 Conclusion 5:  The Belief that “Light” Cigarettes are Smoother Mediates the Relation Between 
Smoking a “Light” or “Low Tar” Cigarette and Believing that “Light” or “Low Tar” Cigarettes are Less 
Harmful in Canada but Not China....................................................................................................................223 
6.7 Conclusion 6:  The Ban on “Light” and “Low Tar” Descriptors on Cigarette Packages in China Does 
Not Decrease Beliefs that LLT Cigarettes are Less Harmful..........................................................................224 
6.8 Implications for Tobacco Control Policies ................................................................................................224 
6.9 Future Research ...........................................................................................................................................230 
6.10 Summary .....................................................................................................................................................233 
REFERENCES ...........................................................................................................................................................234 
NOTES .........................................................................................................................................................................245 
APPENDIX A: ITC FOUR COUNTRY TECHNICAL REPORT....................................................................254 
ix 
   
APPENDIX B: ITC FOUR COUNTRY SURVEY WAVE.................................................................................313 
APPENDIX C: ITC FOUR COUNTRY SURVEY WAVE 2 .............................................................................372 
APPENDIX D: ADDENDUM TO TECHNICAL REPORTS: CONSTRUCTION AND USE OF 
WEIGHTS FOR THE INTERNATIONAL TOBACCO CONTROL FOUR COUNTRY SURVEY .........459 
APPENDIX E: ITC CHINA WAVE 1 TECHNICAL REPORT .......................................................................474 
APPENDIX F: ITC CHINA WAVE 1 SURVEY ..................................................................................................519 
APPENDIX G: ITC CHINA WAVE 2 TECHNICAL REPORT.......................................................................553 
APPENDIX H: ITC CHINA WAVE 2 SURVEY .................................................................................................595 
APPENDIX I: NASSS WAVE 3 AND 4 SURVEY ...............................................................................................634 
APPENDIX J: ITC 4 COUNTRY SURVEY WAVE 6 ........................................................................................643 
 
x 
   
LIST OF TABLES 
 
Table 1 Response Rates and Retention Rates by Country (Waves 1 and 2): 
ITC 4 Country Survey ........................................................................................ 31 
Table 2 Unweighted Descriptive Characteristics for the 4 Countries 
Respondents from Wave 1 to Wave 2 (n=5932) ................................................. 39 
Table 3 Weighted Descriptive Characteristics for the ITC 4 Country 
Respondents from Wave 1 to Wave 2 (n=5932) ................................................. 41 
Table 4 Weighted Beliefs about “Light” Cigarettes: ITC 4 Country Wave 1 
and Wave 2 (n=5932)........................................................................................... 44 
Table 5 Logistic regression of the belief that “light” cigarettes are less 
harmful:  ITC 4 Country Wave 1 to Wave 2...................................................... 47 
Table 6 Response Rates and Cooperation Rates for ITC China Survey Wave 
1............................................................................................................................ 63 
Table 7 Unweighted Descriptive Statistics for the ITC China Survey Wave 1 
(n=2868) ............................................................................................................... 72 
Table 8 Weighted Descriptive Characteristics for ITC China Survey Wave 1 
(n=2868) ............................................................................................................... 74 
Table 9 Weighted beliefs about the relative harm and sensory characteristics 
of “light” and “low tar” cigarettes and inter-item correlations: ITC 
China Wave 1 ...................................................................................................... 77 
Table 10 Logistic regression of the belief that “light”/”low tar” cigarettes are 
less harmful: ITC China Wave 1 ........................................................................ 80 
Table 11 Retention Rates for Smokers: ITC China Study Waves 1 & 2 .................. 89 
Table 12 Unweighted Descriptive Characteristics for the ITC China Survey 
Wave 1 to Wave 2 (n=2259) ................................................................................ 94 
Table 13 Weighted Descriptive Characteristics for the ITC China Survey 
Wave 1 to Wave 2 (n=2259) ................................................................................ 96 
Table 14 Weighted beliefs about the relative harm and sensory 
characteristics of “light” and “low tar” cigarettes and inter-item 
correlations: ITC China Wave 1 to Wave 2 ....................................................... 99 
xi 
   
Table 15 Logistic regression of belief “light”/”low tar” are less harmful: ITC 
China Wave 1 to Wave 2................................................................................... 102 
Table 16 Unweighted Sample Characteristics for NASSS Baseline (Wave 3) ........ 126 
Table 17 Beliefs about “Light” Cigarettes: NASSS Baseline (Wave 3)................... 127 
Table 18a Generalized Estimating Equation Less Harsh Belief Predicting the 
Belief that “Light” Cigarettes are Healthier: NASSS Baseline (Wave 3) ....... 130 
Table 18b Generalized Estimating Equation Smoother Belief Predicting the 
Belief that “Light” Cigarettes are Healthier: NASSS Baseline (Wave 3) ....... 132 
Table 19 Unweighted Descriptive Characteristics for the NASSS (Waves 3-4) 
(n=787) ............................................................................................................... 143 
Table 20 Beliefs about “Light” Cigarettes: NASSS Baseline-Follow-Up 
(Waves 3-4) ........................................................................................................ 145 
Table 21a Generalized Estimating Equation of Less Harsh Belief Predicting 
the Belief that “Light” Cigarettes are Healthier: NASSS Baseline-
Follow-Up (Waves 3-4)...................................................................................... 148 
Table 21b Generalized Estimating Equation of Smoother Belief Predicting 
the Belief that “Light” Cigarettes are Healthier: NASSS Baseline- 
Follow-Up  (Waves 3-4)..................................................................................... 150 
Table 22 Recontact and Replenishment Rates Waves 1-6: ITC Canada ................ 166 
Table 23 Brand Coding for Respondents’ Current Brand: ITC Canada............... 169 
Table 24 Unweighted and Weighted Descriptive Characteristics for ITC 
Canada Respondents from Wave 6 (n=1088) ................................................... 173 
Table 25 Beliefs about your brand: ITC Canada (Wave 6)..................................... 174 
Table 26 Logistic Regression of belief “your brand is less harmful”: ITC 
Canada Wave 6 ................................................................................................. 176 
Table 27 Recontact and Replenishment Rates: ITC China Wave 1 to Wave 2 ...... 185 
Table 28 Unweighted Descriptive Characteristics for ITC  China Wave 2 
(n=2904) ............................................................................................................. 191 
Table 29 Weighted Descriptive Characteristics for ITC China Wave 2 
(n=2904) ............................................................................................................. 193 
xii 
   
Table 30 Beliefs about your brand: ITC China (Wave 2) ....................................... 196 
Table 31 Logistic Regression of belief “my brand is less harmful”: ITC 
China Wave 2 .................................................................................................... 199 
Table 32 Dissertation Conclusions ........................................................................... 218 
Table 33 Articles of FCTC Relevant to Policies on “Light” Cigarettes .................. 225 
xiii 
   
LIST OF FIGURES 
 
Figure 1:  How “Light”/ “Low Tar” Cigarettes Influence Belief that “Light”/ 
“Low Tar” Cigarettes are Less Harmful .............................................................. 17 
Figure 2: Advertising for “Light” Cigarette Brand in China ................................... 58 
Figure 3:  Does the belief that one’s brand is smoother mediate the relation 
between being a current “light/low tar” cigarette smoker and believing that 
one’s brand is a little less harmful?.................................................................... 179 
Figure 4:  Does “my brand is smoother” mediate the relation between being a 
current “low tar” cigarette smoker and believing that “my brand is a little 




   
CHAPTER 1: INTRODUCTION 
 
Tobacco is the only legal consumer product that kills its consumers when used as 
intended.  Tobacco kills one third to half of all smokers and the average loss of life for a 
smoker is 15 years (WHO, 2008).  At present, tobacco causes 1 in 10 deaths among adults 
worldwide which totals more than 5 million people each year (WHO, 2008).  If current trends 
continue, this figure will rise to more than 8 million people every year by 2030 (WHO, 2008). 
The fact that smoking causes lung cancer has been publicly accepted since the 1964 
Surgeon General’s report reviewed the existing evidence accumulated and concluded that 
cigarette smoking was indeed a cause of lung cancer (U. S. Department of Health, Education, 
and Welfare, 1964).  This was a significant event in the history of cigarette smoking because it 
drew increased public attention towards the fact that cigarette smoking was dangerous.  
Consequently, the rate of smoking began to decline and has continued to decline since the 
publication of the report (U.S. Department of Health and Human Services, 1989).   
Beginning in the 1950’s (even before the release of the Surgeon General’s report) the 
tobacco industry knew from the epidemiological studies (Hammond & Horn, 1958; Doll & 
Hill, 1952, 1954; Wynder & Graham, 1950) that smoking was a health risk and they would 
therefore need to provide health reassurances to smokers so that they would continue to smoke.  
They began to develop changes in their products and accompanying advertising, promotions, 
and marketing that would assuage smokers’ fears of the health hazards of smoking.  Thus, in 
the 1950’s tobacco companies introduced filtered cigarettes which were purported to be less 
harmful and therefore should decrease smokers’ health concerns (Pollay & Dewhirst, 2002).  
These arguments were bolstered by endorsement claims by authorities in the health field (i.e. 
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doctors).  This strategy was effective, and by 1997 filtered cigarettes held 98% of the market 
(Federal Trade Commission, 1999).   
1.1 Introduction of “Light” and “Low Tar” Cigarettes 
 
In the 1960’s and 1970’s low tar cigarettes were introduced in Western countries.  
“Low tar” cigarettes were supposed to provide less tar than regular cigarettes.  Because tar is 
unhealthy, the concept was that “lower” tar should mean less harmful.  Marketing terms such 
as “light,” “mild,” “ultra-mild” etc. were also attached to this type of cigarettes mainly because 
they felt lighter when smoked and because “light” implied less harm (Kozlowski & O’Connor, 
2002). Tar ratings were often provided to the consumer either in advertising or on the side of 
the cigarette package.  These tar ratings were measured using the Federal Trade Commission 
(FTC) machine testing method in the United States or the similar International Organization 
for Standardization (ISO) tar rating method, which is used in Canada.  
1.2 Compensation by Smokers of “Light” Cigarettes 
 
The ISO and FTC tar ratings, however, are not accurate measures of actual tar delivered 
to the smoker.  These tests are inaccurate because tar levels are reduced in “low tar’ cigarettes 
predominantly through the addition of filter vents (O’Connor et al., 2008; Kozlowski, Mehta et 
al., 1998).  These filter vents dilute smoke with air and thus reduce tar, nicotine, and carbon 
monoxide constituents measured by the testing machines.   
However, typically smokers don’t want to reduce their nicotine levels because they are 
addicted to the nicotine. As described below, smokers therefore alter their smoking behaviour 
to obtain more nicotine (and at the same time, more tar) (Kozlowski & Sweeney, 1997).  The 
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behaviour of altering smoking behaviour depending on the machine yield tar level of cigarettes 
in order to maintain the level of nicotine dose is referred to as “compensation” (Benowitz, 
2001). 
Tobacco industry documents indicate that the tobacco companies knew that if low tar 
cigarettes were truly low in tar smokers might not get their nicotine fix.  Eventually this might 
make it easier to quit smoking.  As a result, the tobacco companies developed a cigarette that: 
“…can be machine smoked at a certain tar band, but which, in human hands, can exceed this 
tar banding” (cited in Burns et al., 2001).  Thus, these cigarettes have “elasticity of delivery.” 
These cigarettes make it possible to change the nicotine delivery from the cigarette by allowing 
the individual to vary the way in which the cigarette is smoked in order to obtain the nicotine 
that they desire (Burns et al., 2001). The filters on “low tar” cigarettes are designed to facilitate 
the augmentation of nicotine dosage.  These vents are located right where the smoker is liable 
to place his or her lips or fingers.  When these vents are blocked the level of nicotine and tar 
increases.  Smokers can block these vents either consciously or subconsciously.  The 
individual can use his or her, lips, tongue, fingers, or even using tape to cover the vents and 
therefore increasing the nicotine dose.  Smokers can also simply smoke more cigarettes to 
obtain the desired “hit” (Kozlowski et al., 2001; Maron & Fortmann, 1987; Kozlowski & 
Sweeney, 1997).  One of the key mechanisms by which smokers compensate, however, is to 
increase puff volumes and frequency of puffs (Hammond et al., 2006). These cigarettes have 
been deliberately engineered to facilitate smokers’ ability to draw greater puff volumes 
therefore increasing the nicotine delivery while avoiding an increase in irritation on the throat 
(Kozlowski & O’Connor, 2002).   
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In fact, studies conducted both by the tobacco industry, as well as other researchers 
have demonstrated that smokers who are switched to “lower tar” cigarettes will alter their 
smoking behaviour (by puffing more frequently, more intensely and for a longer duration) to 
increase their nicotine delivery (Hammond et al., 2006; Hammond et al., 2005).  One such 
study found that “low” and “medium” tar cigarettes delivered between 2.6 to 1.9 times more 
tar and 2.5 to 2.2 times more than the levels of tar and nicotine obtained using the FTC testing 
method (Djordjevic et al., 2000).  
1.3 Health Consequences of Smoking “Light” Cigarettes 
 
Given that smokers alter their smoking behaviour and therefore obtain more tar and 
nicotine than is measured by the FTC and ISO testing methods, it is no surprise that 
epidemiological evidence also supports the finding that “low tar” or “light” cigarettes are just 
as harmful (Thun & Burns, 2001). Lung carcinogens and nicotine uptake is no different among 
“light,” “ultra light,” or “regular” cigarette smokers (Hecht et al., 2005).  A prospective cohort 
study also found no differences in lung cancer mortality rates among “light,” “ultra light,” and 
“regular” cigarette smokers (Harris et al., 2004). 
1.4 Marketing “Light” Cigarettes 
 
 Despite research evidence demonstrating that “light” cigarettes are no less harmful, 
“light” cigarettes have been and continue to be marketed as less harmful and therefore targeted 
towards health-concerned smokers.  This advertising is intended to address smokers’ inner 
conflicts about continuing to smoke despite the known health risks of smoking.  Reassurance is 
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provided “by claimed low deliveries, by the perception of low deliveries, and by the perception 
of ‘mildness’” (Pollay & Dewhirst, 2002). 
According to advertising researcher Richard Pollay, the tobacco companies use three 
tactics in marketing “light” cigarettes as less harmful: copy tactics, image tactics, and 
packaging tactics.  Copy tactics refer to the use of language such as “light” and “mild,” with 
the emphasis given by “extra,” “ultra,” “special,” “select,” “deluxe”; or other language that has 
health implications, e.g., “soft” (Pollay, 2002).  This language assures the smoker that by 
switching to this brand he or she won’t have to quit in order to preserve his or her health.  The 
second tactic is the use of images.  The image tactics used by Canadian tobacco companies, for 
example, included the use of pictures of health and natural settings such as the wilderness.  
Many campaigns included sports and themes of independence and identity formation which 
appeal to a youthful audience (Pollay, 2002).  Finally, the tobacco companies use packaging 
strategies.  These strategies focus on the variability of the package.  Within a brand family, 
there will often be a difference in the packaging of the carton in order to distinguish regular 
from light.  For example, the Player’s Regular package is blue with a distinctive blue chevron, 
whereas the Player’s Light package is lighter in colour.  The Player’s Extra Light package is 
even paler in colour and only part of the chevron is blue (Pollay, 2002).  The package design 
differences are meant to convey to the consumer that the three brand varieties vary in their 
health hazard. These marketing strategies therefore position cigarettes on a gradient of health 
risk with the assumption that there are certain brands that are less harmful than others.  
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1.5 Smokers Beliefs About “Light” Cigarettes 
 
Due to tobacco industry advertising and marketing campaigns, “low tar” (or otherwise 
known as “light”) cigarettes appeal strongly to health-concerned smokers.  Studies have 
demonstrated that despite evidence that these cigarettes are no less harmful, many smokers 
continue to believe that “light” cigarettes are less harmful than regular cigarettes.  This has 
been demonstrated across samples in: Canada, the United States, the United Kingdom, and 
Australia as well as adolescents in the United States (Pollay, 2000; Shiffman et al., 2001a; 
Borland et al., 2004; Kropp, & Halpern-Felsher, 2004).   
Among smokers in both a U.S. and Massachusetts survey, the belief that “light” 
cigarettes would reduce health risks was listed as a very important reason for why they smoked 
“light” cigarettes.  Thus, reduced health risks were important for 38% of “ultra-light” smokers 
and 19% of “light” smokers in the national sample as well as 50% of “ultra-light” smokers and 
22% of “light” smokers in the Massachusetts sample (Kozlowski, Goldberg et al., 1998). In 
fact, the “lighter” the purported level of tar an individual smokes, the more likely that 
individual will believe that “low tar” cigarettes are healthier.  Thus, smokers of “ultra-light” 
cigarettes attribute less risk to “light” cigarettes than those who actually smoke “light” 
cigarettes.  Smokers of “light” cigarettes in turn, attribute less risk to smoking “light” cigarettes 
than smokers of regular cigarettes.  Overall 20.7% of smokers believed that “ultra-lights” were 
closer in risk to not smoking than to smoking regular cigarettes.  Those who smoked “ultra-
lights” were more likely to endorse this claim (27.1%) (Shiffman et al., 2001a). As a whole, 
smokers believed that “light” cigarettes reduced risk by 25% and “ultra-lights” by 33% 
compared to regular brands. Smokers of “light” cigarettes were more likely to view their 
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cigarettes as safer, delivering less tar and nicotine, and producing milder sensations than 
regular smokers. 
Research also suggests that “light” cigarettes may prevent smokers from quitting 
(Gilpin et al., 2002). Kozlowski, Goldberg et al. (1998) asked respondents whether they would 
quit smoking if it were revealed that one “light” cigarette gave them the same amount of tar 
and nicotine as one regular cigarette.  In the national sample, one-third of “ultra-light” smokers 
indicated that they would be at least somewhat likely to quit smoking.  Among “light” 
smokers, one in four indicated that they would be at least somewhat likely to quit smoking.  In 
a Massachusetts state sample, one in four “light” and “ultra-light” smokers also agreed that 
they would be at least somewhat likely to quit smoking.  Those who had listed their reasons for 
smoking “light” cigarettes as a step toward quitting or to reduce tar, nicotine, and risks to 
health were more likely to say they would quit smoking if they were to learn that “light” 
cigarettes gave the same amount of tar and nicotine as regular cigarettes. A study by Hyland et 
al. (2003) found that smokers who had switched from “regular” to “light” cigarettes were no 
more or less likely to intend to quit smoking.  However, given that these individuals are more 
likely to be health-concerned and switching to “light” cigarettes may lower their health 
concerns, it is possible that these individuals would be more likely to intend to quit smoking if 
“light” cigarettes were not available.  
1.6 How Marketing Influences the Belief that “Light” Cigarettes are Less Harmful 
 
Tactics used to market “light” cigarettes reinforce the belief that these cigarettes are 
less harmful. Several experimental studies (Hammond & Parkinson, 2009; Hammond, et al., 
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2009) demonstrate the effectiveness of “copy tactics” (i.e., the descriptors on cigarette 
packages) and “packaging tactics” (i.e., the variability in colours on the package). 
In a study of Canadian adult smokers and non-smokers researchers asked respondents 
to compare two packs of cigarettes and choose which cigarettes they thought would lower 
health risks.  The majority of respondents said that the cigarettes in packages with descriptors 
such as “light” or “mild” were more likely to lower health risks than packages that had a 
descriptor of “regular” or “full flavour” (Hammond & Parkinson, 2009).   
 A further study was conducted using the similar methodology to examine how different 
package designs and descriptors that would be allowed under bans on “light” descriptors would 
influence perceptions of harm.  In a study of both adult smokers and youth smokers and non-
smokers in the United Kingdom (following the UK ban on “light/mild” descriptors), 
researchers asked respondents to compare two packs of cigarettes and choose which cigarettes 
would lower health risks or whether the cigarettes were “no different.” Package colouring was 
an important factor in influencing beliefs about the relative harm of cigarettes.  Cigarettes in 
packages that were light in colour (e.g., a white Marlboro with gold lettering) compared to 
those that were dark in colour (e.g., red Marlboros) were believed to “lower health risks” in the 
majority of adult smokers (53%) and in 29% of youth (Hammond et al., 2009).  Similarly, in 
the Hammond & Parkinson (2009) study of adult smokers and non-smokers in Canada, the 
majority of adult smokers (79%) believed that cigarettes in a light blue package would lower 
health risks compared to cigarettes in a darker blue package (Hammond & Parkinson, 2009).   
Other packaging features that led the majority of respondents to say that the cigarettes 
would lower health risks were: white symbols vs. grey symbols, product design features (i.e., 
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charcoal filters), numbers (e.g., “6” seen as lowering health risks compared to “10”), and 
descriptors that would still be permitted under a ban on “light” descriptors (e.g., silver vs. full 
flavour) (Hammond & Parkinson, 2009).  
Descriptors such as “smooth” are not covered under bans on “light” cigarette 
descriptors. However, the majority of respondents in the UK (52% of adult smokers and 54% 
of the youth sample) and in Canada (80% of adult smokers and non-smokers) indicated that 
cigarettes in the package with the “smooth” descriptor would lower health risks (Hammond & 
Parkinson, 2009; Hammond et al., 2009).    
Plain packaging (removal of colours and designs) was effective at reducing the belief 
that one cigarette was more likely to reduce health risks compared to another cigarette.  Plain 
packaging also eliminated differences in perceived attractiveness of one brand cigarette over 
another (Hammond et al., 2009).   
These studies demonstrate that cigarettes in packages with descriptors such as “light” 
and “mild” are perceived to be less harmful among both smokers and non-smokers.  They also 
demonstrate that bans on these descriptors alone may not be effective at reducing the 
perception that certain cigarettes are less harmful.  Packaging colours, designs, and descriptors 
such as “silver” would not be covered under a ban on “light/mild” descriptors, however, they 
also convey that such cigarettes are less harmful.  Indeed, research evaluating the impact of 
bans on “light/mild” descriptors has suggested that these bans are not effective, at least in the 
short term (Borland et al., 2008).  These experimental studies certainly provide reasons why 
these bans may not be effective. 
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1.7 The Possible Role of Perceived Smoothness on Beliefs about “Light” Cigarettes 
 
However, I would argue that the elimination of packaging that conveys the impression 
that “light” cigarettes are less harmful is not sufficient to change beliefs about “light” 
cigarettes. “Light” cigarettes will continue to feel smoother and less harsh.  Therefore the 
impression that “light” cigarettes are less harmful will continue to be reinforced even without 
marketing to create this impression.  
“Light” or “low tar” cigarettes are highly engineered to be as acceptable as possible to 
the consumer.  The tobacco industry has to produce cigarettes that taste good or smokers won’t 
smoke them even if they are less harmful (Cummings et al., 2006).  One issue with cigarettes is 
that the chemicals in the cigarettes can cause irritation through stimulation of the olfactory and 
trigeminal nerves (Carpenter et al., 2007).   
The trigeminal nerves detect chemical stimuli in the mouth, nose, and eyes.  Their 
function is to respond to potentially life threatening substances by engaging physiological 
responses (e.g. bronchodilation, increased epinephrine secretion, etc.) (Silver & Maruniak, 
1981). These protective reflexes are designed to minimize exposure of the potentially 
dangerous stimuli to the lungs and protect the body from further exposure (James & Daly 
1969; James & Daly, 1972).  I would therefore expect, that there should be an inherent link 
between the perception that a cigarette is irritating (or harsh) and the belief that that cigarette is 
harmful because the body responds as though the irritant is a life threatening substance.  
The tobacco industry conducted extensive research to understand how nicotine and 
other chemicals in cigarettes stimulate the trigeminal nerve (Megerdichian et al., 2007).  It was 
understood that there was a perception that irritation was associated with perceptions of health 
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risk as noted by Kozlowski and O’Connor (2002) a confidential memo to tobacco industry 
executives in 1956, stated: “decreased irritation is desirable not only from the subjective 
viewpoint but also as a partial elimination of a potential cancer hazard.” Significant tobacco 
industry money was invested in research and product development aimed at manipulating the 
sensory characteristics of cigarettes including reducing irritation (Carpenter et al., 2007).  
  The tobacco industry therefore engineered cigarettes that would be more acceptable 
because they would be less irritating (smoother).  These cigarettes were given terms such as 
“light” or “low tar”.  There are several ways in which these cigarettes have been designed to be 
less irritating (to be smoother).  One strategy was to increase filter ventilation. One might 
wonder how cigarettes can feel smoother if smokers compensate for their nicotine delivery by 
blocking the filters.  Shouldn’t blocking the filters increase the feeling of harshness of a 
cigarette because there is less air to dilute the smoke? Kozlowski and O’Connor (2002) explain 
that indeed cigarette vents that are more fully blocked do taste harsher. However, few smokers 
completely block the filter vents.  Typically ventilation levels are diminished by 25-50%.  
More importantly, the main mechanism by which smokers compensate is to use filter vents to 
increase puff volumes.  The tobacco industry has therefore engineered “light” or “low tar” 
cigarettes so that smokers can increase puff volumes to compensate their nicotine dose while 
the cigarette continues to taste lighter.  A second strategy is to design the cigarette to mask the 
irritation through chemical additives that feel smooth (such as analgesics, ammonia etc.), 
tobacco blend, cigarette circumference, and moisture level. 
How “light” or “low tar” cigarettes taste is not solely reliant on actual experience, 
perceptions about “light”/“low tar” cigarettes can also be influenced by the cigarette 
packaging. In fact, the tobacco industry tested a range of colours and designs to determine 
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which would be most effective at convincing consumers that the cigarettes in that particular 
pack were “mild” or lower in strength (Wakefield et al., 2002).  Lighter package colours were 
deemed lighter in taste.  Tobacco documents demonstrate that when smokers were given 
cigarettes in a red package (which is associated with a stronger taste), cigarettes were rated as 
being stronger than the same cigarettes from a white package (Pollay & Dewhirst, 2002).  
Additionally, cigarettes in softer packs were perceived as stronger than cigarettes in hard packs 
(Wakefield et al., 2002). This suggests that perceptions of smoothness may be related not only 
to the type of cigarette but rather the perception of how these cigarettes taste could also be 
derived by the package colour, hard vs. soft pack, descriptors, etc. We would therefore 
anticipate that smokers of “regular” tar cigarettes may also believe that “light” cigarettes are 
smoother than regular cigarettes whether or not they have smoked these brands. 
Package design could therefore reinforce the sensory experience of a “light” or “low 
tar” cigarette. Although lighter package colours may be rated “lighter” or “milder” overall, if 
the cigarette were extremely harsh, over time the smokers’ own experience would discount the 
impression that the cigarette was smoother.  It is therefore important for regulations to address 
both package and cigarette designs that create the impression that a particular cigarette is 
smoother or less harsh.  
1.8 Research Linking the Belief that “Light” Cigarettes are Smoother with the 
 Belief that “Light” Cigarettes are Less Harmful 
 
As Hammond & Parkinson (2009) and Hammond et al. (2009) demonstrate, cigarettes 
that are labelled with a descriptor such as “smooth” are perceived to be less harmful.  A 
nationally representative study of smokers in each of Canada, the United States, the United 
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Kingdom, and Australia using data from the International Tobacco Control 4 Country Survey 
(ITC-4) found that the factor most associated with the belief that “light” cigarettes confer 
health benefits (they are less harmful, they deliver less tar, they make quitting easier) was the 
belief that “light” cigarettes are smoother on the throat and chest (Borland et al., 2004).  
Addressing perceptions of the smoothness of “light” cigarettes also appears to be the 
most effective way to change smokers’ perceptions about the relative harm of “light” 
cigarettes.  A study by Shiffman et al. (2001b) tested three different antismoking messages to 
see which message would be most effective at changing smokers’ perception of “light” 
cigarettes.  The outcome was measured by determining whether smokers would choose “light” 
and “mild” cigarettes as their prize after hearing the message.  The most effective strategy was 
an ad addressing the sensory experience of “light” cigarettes. Respondents in this condition 
heard a message acknowledging that “light” cigarettes feel smooth, however, it went on to 
explain that this sensation was deceptive because these cigarettes are actually no less harmful.  
Smokers in this condition were less likely to choose “light” cigarettes as their prize (Shiffman 
et al., 2001b).   
Shiffman et al. (2001a) also conducted a study among smokers in the United States 
measuring which factors contributed to the belief that “light” cigarettes were safer.  The belief 
that “light” and “ultra light” cigarettes delivered less tar and nicotine, and that they were less 
harsh each independently predicted the belief that “light” cigarettes were safer.  The studies by 
Borland et al. (2004) and Shiffman et al. (2001a) established the link between the belief that 
“light” cigarettes are smoother and the belief that these cigarettes are less harmful.  However, 
the importance of this link was not highlighted and the implications for future tobacco control 
policies were not elucidated. 
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1.9 Exploring the Link between Beliefs about Smoothness and Less Harm:  
Implications for Future Tobacco Control Policies 
 
Recent tobacco control policies addressing the issue of “light” cigarettes have focused 
on banning “light” and “low tar” descriptors in countries such as the United Kingdom (in 
September 2003), and in China (in April 2004).  Article 11 of the Framework Convention on 
Tobacco Control (FCTC), the world’s first public health treaty, calls for effective measures to: 
“ensure that: (a) tobacco product packaging and labelling do not promote a tobacco 
product any means that are false, misleading, deceptive or likely to create an erroneous 
impression about its characteristics, health effects, hazards or emissions, including any 
term, descriptor, trademark, figurative or any other sign that directly or indirectly creates 
the false impression that a particular tobacco product is less harmful than other tobacco 
products. These may include terms such as ‘low tar,’ ‘light,’ ‘ultra-light,’ or ‘mild.’” 
(World Health Organization, 2003) 
However the regulations recommended in this article do not specifically address the 
association between the perception that “light” cigarettes are smoother and that they are less 
harmful.  Hammond & Parkinson (2009) found that other descriptors that would be allowed 
under a “light/low tar” ban (i.e., smoother, silver), low numbers on packages (e.g., 6 vs. 10), 
white waves, lighter colours, and product designs (e.g., carbon activated filters) conveyed the 
perception that that brand of cigarettes was smoother (and as mentioned previously that the 
brand of cigarettes was less harmful). To eliminate the impact of cigarette packaging on the 
perceptions that a particular brand is smoother or less harmful research suggests that tobacco 
control policies should introduce plain packaging of all cigarettes (Hammond et al., 2009). 
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The focus of regulation on “light” and “low tar” cigarettes has therefore been on the 
package.  Yet the introduction of plain packaging alone is not sufficient.  The fact remains that 
“light” or “low tar” cigarettes are designed to taste smoother.  Therefore, to truly eliminate the 
association between the sensory characteristics of “light” cigarettes and the perception that 
these cigarettes are less harmful, there would also need to be regulations on the cigarette design 
because this is the source of misperceptions that will remain.  Articles 9 and 10 of the FCTC 
pertain to regulation of the contents of tobacco products.  These articles could be used to 
regulate any aspects of the cigarette design that create the perception that a particular cigarette 
is smoother and therefore less harmful.  These cigarette design features could include (but are 
not limited to): ventilation, analgesics, flavouring and other additives (e.g., menthol), tobacco 
blends, cigarette circumference, moisture level, tipping paper, paper porosity, etc. 
1.10 Summary 
 
  “Light” and “low tar” cigarettes were developed to reassure smokers about their health 
risks from smoking.  The terms “light” and “low tar” will be used in this dissertation 
interchangeably because these concepts are essentially the same.  “Light” is a marketing term 
used to describe cigarettes and “low tar” typically refers to cigarettes that are purported to be 
lower in tar according to their ISO measured tar yields.  However, typically “light’ descriptors 
are used on “low tar” cigarettes.   
Figure 1 presents a model describing how “light” and “low tar” cigarettes are marketed 
and designed to influence the belief that “light” and “low tar” cigarettes are less harmful.  
Pollay (2002) characterizes “light” marketing as follows into three categories of tactics: Copy 
tactics, image tactics, and packaging tactics.  However, there are other ways in which “light” or 
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“low tar” cigarettes specifically influence the belief that “light” cigarettes are less harmful.  
Package colour and package design features (as noted by Pollay, 2002) provide the impression 
of being less harmful (and also as other research demonstrated as being smoother) through the 
use of lighter colours, lighter chevrons, etc.
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Figure 1: How “Light”/ “Low Tar” Cigarettes Influence Belief that “Light”/ “Low Tar” 
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Path C: Indirect influence through anticipated physical 
sensation of “light”/ “low tar” cigarettes and actual 
physical sensation of “light”/“low tar” cigarettes 
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Pollay (2002) also discusses the influence of descriptors (which he labels as copy 
tactics but which I would suggest are also part of packaging tactics) such as “light” or “low 
tar” in marketing these cigarettes.  I would also add descriptors focusing on the sensory 
experience of these “light” cigarette brands (e.g., smooth) can influence the belief that these 
cigarette brands are smoother and less harmful.  Sensory descriptors are in a separate category 
because they are typically seen as a product descriptor not covered under existing “light/low 
tar” descriptor bans.  
Although ISO or FTC tar ratings were initially added to cigarette packages as a way of 
providing information about the relative tar levels of cigarettes, we know that these tar levels 
are misleading because they suggest that one cigarette brand delivers less tar and is therefore 
less harmful than another cigarette brand.  Tar levels could therefore provide the impression 
that a particular cigarette brand would be smoother (because it has less tar) and would be less 
harmful.  The tobacco industry used tar levels in many of their advertising campaigns to 
reinforce this perception of relative harm.  I would therefore argue that tar ratings on cigarette 
packages (or in advertising) are also a marketing strategy. 
 Finally, Pollay (2002) discusses marketing of “light” cigarettes through the use of 
image tactics (e.g., pictures of health and natural settings).  These images do provide the 
implicit impression that “light/low tar” cigarettes are less harmful.  However, in the past (and 
currently in China) there have been advertising campaigns that make explicit claims that 
“light” cigarettes are less harmful or that they are smoother.  I have therefore included the 
influence of both explicit and implicit advertising for “light” cigarettes in this model.  
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As noted in this model, all of these marketing strategies for “light” cigarettes can have a 
direct influence on the belief that “light” cigarettes are less harmful (Path A).  However, these 
marketing strategies can also have an indirect influence on the belief that “light” cigarettes are 
less harmful by providing the impression that these cigarettes are smoother (Path B).  
Wakefield et al. (2002) demonstrated that the tobacco industry used lighter package colours 
and softer packages to provide the impression that a particular cigarette was lighter in taste.  
Borland et al. (2004) demonstrated that smokers believe “light” cigarettes are smoother on the 
throat and chest.  Cigarettes with the descriptor “smooth” should also be perceived as 
smoother.  Tar ratings are associated with the number of vents in the cigarette and therefore the 
amount of air that is possible to enter the cigarette.  Therefore tar ratings could also provide 
smokers with a sense of the relative “smoothness” of a particular cigarette.  Finally, (although 
this has not yet been demonstrated in the literature) it seems likely that advertising 
demonstrating a flowing river would be associated with a less harsh cigarette.  Explicit 
advertising can also mention the fact that “light” cigarettes are smoother.    
These marketing strategies therefore influence the belief that “light” cigarettes are 
smoother should be associated with the belief that “light” cigarettes are less harmful.  There is 
an inherent evolutionary link between smoother and less harmful that the tobacco industry has 
capitalized on to promote a “safer” cigarette.  
It is important to note that all of these strategies can influence the perception that 
“light” cigarettes are smoother and that these cigarettes are less harmful without a smoker 
having to actually try these cigarettes. Simply looking at the package or the advertisement can 
already create this impression.  It is therefore likely that all smokers regardless of brand could 
believe that “light” cigarettes are smoother and that “light” cigarettes are less harmful. 
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For smokers of “light” cigarettes, however, the design of these cigarettes can also lead 
smokers to believe that “light” cigarettes are smoother and therefore less harmful.  These 
design characteristics (e.g., ventilation, analgesics, flavouring and other additives, tobacco 
blends, cigarette circumference, moisture level, tipping paper, paper porosity, etc.) have been 
missing in many examinations of the influence of “light” cigarettes on the perception that 
“light” cigarettes are less harmful.  As noted in Figure 1, the physical experience of “light” 
cigarettes can also reinforce the expectation of the physical experience of “light” cigarettes 
provided by the package design, descriptors, etc.   
The research evidence therefore supports the idea that “light” cigarettes are designed 
and marketed to create the perception that “light” cigarettes are smoother and that “light” 
cigarettes are less harmful.  Tobacco control policies have attempted to address smokers’ 
misperceptions that these cigarettes are less harmful by removing “light” and “low tar” 
descriptors.  However, I would hypothesize that removing these descriptors may not be a 
completely effective strategy because other factors such as: package colours, other descriptors 
such as smooth, and the sensory experience that these cigarettes are smoother, continue to 
provide the impression that a particular cigarette is smoother and less harmful.  
Discussions about future tobacco control policies focus on implementing plain cigarette 
packaging.  However, I would hypothesize that without addressing the sensory experience that 
these cigarettes are smoother, smokers may continue to have the impression that the brand they 
are smoking is less harmful.  A few cross-sectional studies have demonstrated the link between 
the belief that a particular cigarette is smoother and the belief that that cigarette is less harmful 
(Borland et al., 2004; Shiffman et al., 2001a).  Further evidence is needed across multiple 
countries and age groups both cross-sectionally and longitudinally to demonstrate that the 
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belief that “light” or “low tar” cigarettes are smoother predicts the belief that these cigarettes 
are less harmful.  This evidence would establish the importance of implementing tobacco 
control policies regulating both marketing and product characteristics that create the 
impression that “light” or “low tar” cigarettes are smoother and therefore less harmful.  
1.11 Primary Dissertation Goal: Establishing the link between the Belief that  
“Light”/ “Low Tar” Cigarettes are Smoother and the Belief that “Light”/“Low  
Tar” Cigarettes are Less Harmful 
 
The goal of my dissertation is therefore to demonstrate that believing that a particular 
brand of cigarettes is smoother leads to the perception that that cigarette is less harmful.  I will 
demonstrate the connection between the belief that “light”/“low tar” cigarettes are smoother 
and the belief that “light”/“low tar” cigarettes are less harmful across adult smokers in five 
countries:  Canada, the United States, the United Kingdom, Australia, and China.  I will also 
demonstrate the presence of this relation among North American adolescents.  
The first series of studies focuses on establishing that smokers who believe that 
“light/low tar” cigarettes are smoother also believe that they are less harmful. The association 
between having the belief that “light” cigarettes are smoother and that “light” cigarettes confer 
health benefits was established for the ITC Four Country Survey in a previous cross-sectional 
study by Borland et al. (2004). However, Study 1 of this dissertation focuses longitudinally on 
the relation between the belief that “light” cigarettes are smoother and the belief that “light” 
cigarettes are less harmful.1 This study demonstrates that the relation between smooth and less 
harm is not just correlated, but predictive in our four countries surveyed. 
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 In China, there has been no research demonstrating a link between the belief that 
“light” and/ or “low tar” (LLT)2 cigarettes are smoother and the belief that they are less 
harmful. The majority of the world’s smokers live in China and intentions to quit smoking are 
significantly lower (Jiang et al., in press; Yang et al., 2001).  However, there is great need in 
China to decrease smoking rates and consequently rates of smoking related death and diseases.  
China has ratified the WHO Framework Convention on Tobacco Control (FCTC) and has 
therefore made a commitment to implementing stringent tobacco control policies.  The 
findings of this research are highly relevant to the development of future tobacco control 
policies in China in accordance with the FCTC.  These research findings addressing beliefs 
about LLT cigarettes will become particularly important as more smokers in China become 
aware of the health risks of smoking and consider quitting.  It is imperative that measures be 
taken to reduce the likelihood that smokers would switch to LLT cigarettes as a “harm 
reduction” strategy rather than quitting. 
Therefore, Study 2 examines whether the belief that LLT cigarettes are smoother is 
associated with the belief that LLT cigarettes are less harmful cross-sectionally in China.  
Study 3 extends the findings from Study 2 with a longitudinal analysis demonstrating that the 
belief that LLT cigarettes are smoother predicts the belief that LLT cigarettes are less harmful 
longitudinally in China.   
 A few studies have demonstrated that adolescents do hold the belief that “light” 
cigarettes are less harmful (Kropp, & Halpern-Felsher, 2004; CTUMS, 2003).  To date, 
however, no studies among adolescents have demonstrated a link between the belief that 
“light” cigarettes are smoother and the belief that “light” cigarettes are healthier. 
Demonstrating that the belief that “light” cigarettes are smoother or that “light” cigarettes are 
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less harsh predicts the belief that “light” cigarettes are healthier would provide further evidence 
of the near universality of this phenomenon across age as well as culture.  It would also 
provide even more credibility to the fact that factors affecting the belief that “light” cigarettes 
are smoother must be addressed in order to change the belief that these cigarettes are less 
harmful.  Study 4 therefore examines whether the belief that “light” cigarettes are smoother or 
the belief that “light” cigarettes are less harsh is associated with the belief that “light” 
cigarettes are healthier among adolescent smokers cross-sectionally using data from the North 
American Student Smoking Survey.  Study 5 extends the findings from Study 4 with a 
longitudinal analysis to determine whether the belief that “light” cigarettes are smoother or the 
belief that “light” cigarettes are less harsh predicts the belief that “light” cigarettes are healthier 
among North American adolescents. 
 These studies are consistent with previous research examining beliefs about the relative 
harmfulness of cigarettes in that these studies address the general concept of “light” and “low 
tar” cigarettes being less harmful. However, it is more powerful to determine how a smokers’ 
perception of their own brand’s smoothness relates to the belief that their own brand is less 
harmful.  It is interesting to know whether regular cigarette smokers, for example, think that 
“light” cigarettes are less harmful because it may influence a regular cigarette smokers’ future 
smoking behaviour.  Yet the belief that “light” cigarettes are less harmful is much more 
relevant to a “light” cigarette smoker and therefore has much more potential to influence 
smoking behaviour.  The problem is that by asking about “light” cigarettes generally, we are 
not asking about what is relevant to the smoker.  How does the smokers’ own experience 
influence their beliefs?  In addition, we would anticipate smoking a “light” or “low tar” 
24 
   
cigarette should increase smokers’ perceptions that their brand is smoother and therefore less 
harmful.  
 Studies 6 and 7 therefore examine whether the belief that your cigarettes are smoother 
is associated with the belief that your cigarettes are less harmful cross-sectionally.  Study 6 
examines this relation among smokers in a high-income country, Canada, whereas Study 7 
examines this relation among smokers in a developing country, China.  
1.12 Secondary Dissertation Goals 
 
 A secondary goal of this dissertation is to examine the prevalence of the belief that LLT 
cigarettes are less harmful across each of the studies.  Are  smokers in China (where “light” 
and “low tar” cigarettes are less prevalent) more likely to have false beliefs about “light” 
cigarettes, compared to countries such as Canada and the United States where the majority of 
smokers smoke a “light” or “low tar” cigarette?  Does the belief that LLT cigarettes are less 
harmful also differ according to whether you smoke a “light” or “low tar” cigarette compared 
to a regular or “high tar” cigarette?  One might expect that the belief that LLT cigarettes are 
less harmful should be more relevant to “light” or “low tar” cigarette smokers and may even be 
a reason to smoke these brands.  However, research by Borland et al. (2004) found that 
whether you were a “light” or regular cigarette smokers did not predict having the belief that 
“light” cigarettes conferred any health benefits.  Indeed, as suggested by the model I have 
proposed in Figure 1, marketing for “light” cigarettes can reach all smokers (and even non-
smokers) and does not necessarily rely on the actual experience of smoking “light” cigarettes 
to create the perception that “light” cigarettes are less harmful.   
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 Another goal of this dissertation is to establish whether the belief that your own brand 
of cigarettes are smoother differs according to whether you smoke a “light” or “low tar” 
cigarette compared to a regular or “high tar” cigarette.  As noted in Figure 1, the impression 
that “light” or “low tar” cigarettes are smoother can come from sources other than the 
experience of smoking a “light or “low tar” cigarette.  However, this impression could be 
reinforced by the actual smoking experience.  I therefore expect that “light” or “low tar” 
cigarette smokers should be more likely to say that their brand of cigarettes is smoother 
because “low tar” cigarettes are designed to be smoother.  Further, I expect that the belief that 
your brand is smoother mediates the relation between smoking a “light” or “low tar” cigarette 
smoker and believing that your brand is less harmful.  I anticipate that “light” or “low tar” 
cigarette smokers are more likely to believe that their brand of cigarettes is less harmful if they 
believe that their brand of cigarettes is smoother.   
 As noted in Figure 1, the belief that “light” cigarettes are less harmful is not necessarily 
influenced solely by the belief that “light” cigarettes are smoother.  However, all of the 
marketing for “light” cigarettes does have the potential to create the impression that these 
cigarettes are smoother and therefore less harmful.  I would therefore expect to find a partial 
rather than a full mediation between being a “light” or regular cigarette smoker and having the 
belief that your brand is less harmful depending on whether you believe that your brand of 
cigarettes are smoother.  These studies will, for the first time, link the sensory experience of 
your brand of cigarettes to the belief that your cigarettes are less harmful.  These hypotheses 
will be tested in Studies 6 and 7. 
Finally, “light” and “low tar” descriptors were removed from cigarette packages in 
China between Waves 1 and 2.  Study 3 also therefore evaluates whether the ban on these 
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descriptors led to a decrease in the belief that LLT cigarettes are less harmful.  Previous 
research examining “light” and “low tar” descriptor bans in the United Kingdom demonstrated 
that there was an initial decrease in the belief that “light” cigarettes confer health benefits 
immediately following the ban on these terms (9-15 months post ban) but that the belief that 
“light” cigarettes are less harmful later rebounded (25-28 months post ban) (Borland et al., 
2008).  The conclusion was therefore that over this time period, the ban on “light” descriptors 
did not decrease the prevalence of the belief that “light” cigarettes are less harmful and one 
potential reason was that smokers continued to believe that “light” cigarettes are smoother and 
may therefore believe that “light” cigarettes are less harmful.  I will therefore test whether 
there is a decrease in the prevalence of the belief that “light” cigarettes are less harmful 
following the ban on “light” cigarettes or whether (because it is a longer time period than 15 
months between Waves 1 and 2) the belief that “light” cigarettes are less harmful remains 
consistent between waves.  
 
27 
   
CHAPTER 2:  WHAT FACTORS PREDICT THE BELIEF THAT “LIGHT” 
CIGARETTES ARE LESS HARMFUL LONGITUDINALLY? EVIDENCE FROM 
THE INTERNATIONAL TOBACCO CONTROL FOUR COUNTRY SURVEY (ITC-4) 
 
2.0 CHAPTER 2 INTRODUCTION 
 
 “Light” cigarettes were introduced in the West and have become very popular, 
particularly because they appeal to health-concerned smokers (and smokers in the West tend to 
be more knowledgeable about the health consequences of smoking and therefore more health-
concerned).  The majority of smokers in Canada (60%) smoke a “light” or “mild” cigarette 
(CTUMS, 2006).  Globally retail sales of “low tar” cigarettes grew 32.1% between 1999 and 
2004, and “ultra low tar” cigarettes grew by 46.5% (Euromonitor, 2006).  In 2003 the United 
Kingdom banned “light/mild” descriptors on cigarette packages, in 2005 Australia banned 
“light/mild” descriptors, and tobacco companies in Canada agreed to voluntarily remove these 
descriptors beginning in 2007. 
The majority of research on beliefs about “light” cigarettes has focused on adult 
smokers in Western countries, with two studies examining beliefs about “light” cigarettes 
among youth (Kropp & Halpern-Felsher, 2004; CTUMS, 2003).  These studies examined 
whether smokers had false beliefs about “light” cigarettes (e.g., that they delivered less tar, 
they that they are less harmful, that they make it easier to quit smoking or are a step toward 
quitting) (Cohen, 1996; Kozlowski et al, 2000; Kozlowski & Goldberg, 1998). These studies 
did not examine which other factors were associated with having these beliefs beyond whether 
you smoked a “light” or regular cigarette.   
 There were, however, two studies that examined which factors were associated with 
beliefs about “light” cigarettes cross-sectionally in nationally representative studies.  Shiffman 
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et al. (2001a) examined these beliefs among US smokers in a nationally representative survey.  
This study found that the belief that “light/ultra light” cigarettes delivered less tar and nicotine, 
and that “light/ultra light” cigarettes produced lighter sensations were both associated with the 
belief that these cigarettes were safer. The Shiffman et al. (2001a) study was the first to link 
the perception that “light” cigarettes produce lighter sensations to the belief that these 
cigarettes were safer. 
A study using data from the International Tobacco Control Four Country Survey (ITC-
4) examined beliefs about “light” cigarettes among smokers in a nationally representative 
sample across: Canada, the United States, the United Kingdom, and Australia (Borland et al., 
2004).  This cross-sectional study examined which factors were associated with misperceptions 
about “light” cigarettes.  Specifically, the study examined what predicted a combination of the 
beliefs that “light” cigarettes are less harmful, make it easier to quit smoking, and deliver less 
tar. 
The study demonstrated that the majority of smokers in the U.S., the U.K., and 
Australia, and 43% of Canadian smokers, believed that “light” cigarettes confer at least some 
health benefits (i.e., “light” cigarettes: are less harmful, make quitting easier, give less tar).  
The majority of smokers in each of these countries also believed that “light” cigarettes were 
smoother on the throat and chest.  
The strongest predictor of being a “light” cigarette smoker (other than being from the 
U.K.) was the perception that “light” cigarettes are smoother on the throat and chest (OR=1.62, 
95% CI 1.54-1.70).  This demonstrates the potential importance of the sensory experience of 
“light” cigarettes in choosing to smoke “light” cigarettes.  The strongest predictor of the belief 
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that “light” cigarettes confer health benefits was the perception that “light” cigarettes are 
smoother on the throat and chest (OR=1.45). Moreover, there was a significant relation 
between the perception that “light” cigarettes are smoother on the throat and chest and that 
“light” cigarettes are less harmful regardless of whether the smoker was a current “light” 
cigarette smoker or not.  This study clearly demonstrates that the belief that “light” cigarettes 
are smoother is associated with the belief that “light” cigarettes are less harmful.   
 There were several limitations of the Borland et al. (2004) study.  First, the study was 
cross-sectional.  A stronger study would be to examine whether the belief that “light” 
cigarettes are smoother on the throat and chest would predict the belief that “light” cigarettes 
confer health benefits longitudinally because a cross sectional study does not allow any 
inferences about the directionality of the findings.   
 Second, the Borland et al. (2004) paper combined the belief that “light” cigarettes are 
less harmful with the belief that “light” cigarettes make quitting easier and the belief that 
“light” cigarettes have less tar.  However, it is unclear how the belief that “light” cigarettes are 
smoother on the throat and chest could influence each of these beliefs separately. As discussed 
in Chapter 1, there is a potential biological reason why a smoother cigarette would be 
perceived as less harmful (because the irritation does not stimulate the trigeminal nerve). 
However, it is less clear why the belief that a “light” cigarette is smoother would make you 
think that “light” cigarettes make it easier to quit smoking. Such an association would be far 
less inherent and would most likely be associated with other factors (e.g., a smoker might 
believe: “light” cigarettes are smoother therefore they have less chemicals and are less 
addictive therefore they make it easier to quit smoking).     
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 Study 1 of this dissertation therefore extends the research by Borland et al. (2004) by 
examining how the belief that “light” cigarettes are smoother on the throat and chest predicts 
beliefs about “light” cigarettes longitudinally using data from both Wave 1 (used by Borland et 
al, 2004) and Wave 2 of the ITC 4 Country Survey (ITC-4).  In addition, this study focuses on 
what predicts the belief that “light” cigarettes are less harmful because this belief is the factor 
most likely to be associated with the belief that “light” cigarettes are smoother on the throat 
and chest. 
 I examine: 
1) Whether smokers who believe that “light” cigarettes are smoother on the throat and 
chest at Wave 1 will be significantly more likely to believe that “light” cigarettes 
are less harmful at Wave 2.  This is the main goal of this dissertation. 
2) The prevalence of the belief that “light” cigarettes are less harmful across each of 
the four countries. 
3) Whether “light” cigarette smokers are more or less likely to believe that “light” 
cigarettes are less harmful compared to regular cigarette smokers. 
2.1 STUDY 1 METHODS 
 
Participants 
There were 6762 respondents from the ITC 4 Country (ITC-4) Survey recruited in 
Wave 1 (conducted between October and December 2002) who were successfully recontacted 
and participated in the Wave 2 survey (conducted between June and August 2003).  Note that 
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the data collected for Waves 1 and 2 were before the September 2003 UK ban on “light/mild” 
descriptors.  Approximately 75% of respondents were successfully re-contacted between 
Waves 1 and 2.  Response and retention rates for Wave 1 and Wave 2 by country are reported 
in Table 1. 
 
Table 1 Response Rates and Retention Rates by Country (Waves 1 and 2): ITC 4 
Country Survey 
 Canada US UK Australia 
Total N  
(Waves 1-2) 
1679 1344 1865 1876 
Response Rate 
Wave 1 




69.0% 57.0% 69.0% 74.0% 
 
Participants were adult (18 years of age or older) smokers (defined as having smoked at 
least 100 cigarettes in their lifetime and currently smoking at least once a month).  Only those 
respondents who smoked daily or weekly were included in this sample (we excluded monthly 
smokers and quitters n=147) and who provided a response indicating that they either currently 
smoked a cigarette described as “light,” “mild,” or “low tar,” or did not (those who said they 
didn’t know or refused to answer were excluded n=92, menthol smokers n=591 were also 
excluded).3 A total of 5932 respondents were therefore included in the final sample for this 
study.  
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Procedures 
The International Tobacco Control Four Country (ITC-4) Survey is a prospective 
nationally representative cohort survey of adult smokers from Canada, the United States, the 
United Kingdom, and Australia. The ITC survey is designed to evaluate the impact of key 
national-level tobacco control policies on behavioural and psychosocial predictors of tobacco 
use, including “light/mild” descriptors.  The ITC-4 Country Survey is part of a larger 
international study conducting surveys on smoking behaviour in 20 countries to date.   
The ITC cohort was constructed from probability sampling methods with telephone 
numbers selected at random from the population of each country, within strata defined by 
geographic region and community size. Eligible households were identified by asking a 
household informant the number of adult smokers. The Next Birthday Method was used to 
select the respondent in households with more than one eligible adult smoker (Binson, 
Canchola, & Catania, 2000).  
The surveys were conducted using Computer Assisted Telephone Interviewing (CATI) 
software and were completed in 2 calls: a 10-minute recruitment call was followed one-week 
later by a 40-minute main survey. In order to increase recruitment rates, participants were 
mailed compensation equivalent to $10 USD prior to completing the main survey (Singer, van 
Hoewyk, J., & Maher, 2000). All aspects of the interviewer training and calling protocol were 
standardized across two survey firms (one in North America, another in Australia for the UK 
and Australian respondents) and closely supervised by the ITC team.  A full description of the 
ITC methodology, sample profile, and survey rates, including comparisons with national 
benchmarks, is available at http://www.itcproject.org. For further details on the methodology 
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of the ITC 4 Country study see Appendix A: ITC 4 Country Technical Report, and Thompson 
et al. (2006). 
Weight Construction 
The sampling design was chosen to provide a random and representative sample of 
adult smokers within each geographic stratum.  However, as with all surveys, the ITC Four 
Country Survey sample is subject to some disproportionate selection and under-coverage of 
population subgroups.  Survey weights for each respondent were therefore calculated to adjust 
for any disproportionate selection of adult smokers in subgroups.  For the current sample, we 
used weights for Wave 1 to Wave 2 longitudinal cohort analyses. These weights were 
constructed using the Wave 1 weights adjusted for attrition within each geographic strata and 
re-calibrated to the Wave 1 prevalence numbers.  Weights were calibrated based on geographic 
stratum, sex, age, and ethnicity and adjusted using data from existing nationally representative 
survey (e.g. the census, Canadian Community Health Survey).  For further details about the 
weight construction for this study see Appendix B: Addendum to Technical Reports:  
Construction and Use of Weights for the International Tobacco Control Four Country Survey. 
Measures 
The measures used in this study were not exactly the same as those used by Borland et 
al. (2004) in the cross-sectional study.  Borland et al. included measures designed to evaluate 
predictors of the belief that “light” cigarettes make quitting easier (therefore he had several 
questions about quitting behaviour, i.e., quit intentions, quitting self-efficacy, etc.) However, 
the purpose of this study was to examine the belief that “light” cigarettes are less harmful. 
There is therefore no reason to assume that quitting behaviour predicts believing that “light” 
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cigarettes are less harmful. It is possible that the belief that “light” cigarettes are less harmful 
could predict quitting behaviours (e.g., those who think that “light” cigarettes are less harmful 
are less likely to intend to quit smoking).  How the belief that “light” cigarettes are less 
harmful influences quitting behaviour is certainly an important issue to examine and will be 
addressed in future research studies. 
Other factors that were initially incorporated into the Borland et al. (2004) model 
included beliefs about how puffing behaviour and how you hold a cigarette can influence tar 
delivery and self-exempting beliefs (the belief that smoking is no more risky than lots of other 
things that people do).  Again, these measures were excluded because there is no reason to 
believe that these measures predict having the belief that “light” cigarettes are less harmful. 
For the full ITC Four Country Surveys see Appendix C: ITC Four Country Survey Wave 1 and 
Appendix D: ITC Four Country Survey Wave 2. 
Dependent Variable 
Belief about “Light” Cigarettes 
Respondents were given the instructions: “for the following questions I will refer to all 
types of light, mild, and low tar cigarettes as light cigarettes.” We then asked: “Please tell me if 
you strongly agree, agree, neither agree nor disagree, disagree or strongly disagree with each of 
the following statements about light cigarettes… light cigarettes are less harmful than regular 
cigarettes.”  Responses were on a five-point Likert scale ranging from “strongly disagree” to 
“strongly agree.” This variable was recoded so that “strongly agree” and “agree” were coded as 
1 and “strongly disagree,” “disagree,” “neither agree nor disagree,” and “don’t know” were 
coded as 0.  If the respondent refused to answer this question it was coded as “system missing” 
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for this variable as well as any other variable in these studies unless otherwise indicated.  In the 
logistic regression equation, belief about “light” cigarettes at Wave 2 was the dependent 
variable, however we included prior belief about “light” cigarettes (at Wave 1) as a covariate to 
determine how the belief that “light” cigarettes are smoother predicted beyond the initial belief 
that “light” cigarettes are less harmful. 
Independent variables 
Demographics and Smoking Behaviour 
Standard demographic measures included: country (Canada, United States, Australia, 
United Kingdom), sex (female/male), age (categorized as: 18-24, 25-39, 40-54, 55+), ethnicity 
(minority group, which was coded as non-white/non-English speaking vs. majority group, 
which was coded as white/English speaking),3 household income per month (categorized as: 
low, medium, high, no answer),4 education (categorized as: low, medium, high).5 Measures of 
cigarette consumption included: daily/weekly smoking, and the Heaviness of Smoking Index 
(HSI) which is a combination of time to first cigarette and cigarettes per day (range is from 0-6 
where a higher score indicates the respondent is more addicted).6,7  
Knowledge of Health Effects of Smoking 
 Respondents were asked whether smoking causes: heart disease, stroke, impotence, 
lung cancer in smokers, and lung cancer in non-smokers.  Responses were coded so that no and 
don’t know=0 and yes=1.  Responses were then summed together to form the measure of 
health knowledge (ranging from 0 to 5). The Cronbach alpha for this measure was 0.64, which 
was somewhat low, but was based on only 5 items each of which contributed to the measure. 
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Self-Reported Use of “Light” Cigarettes 
The following question was asked to measure self-reported use of “light” cigarettes: 
“Some cigarettes are described as ‘light,’ ‘mild’ or ‘low tar.’  Do you currently smoke these 
types of cigarettes?” (no/yes).  Respondents who didn’t know whether they smoked a “light,” 
“mild,” or “low tar” cigarette or who refused to answer this question were excluded from the 
analyses.  We believed that anyone who was unaware of whether their current brand was a 
“light” cigarette would also be unaware of whether “light” cigarettes are less harmful because 
“light” cigarettes are not salient.   
Health Concerns about Smoking  
To assess concerns about the impact of smoking on their health, respondents were 
asked: “to what extent, if at all, has smoking damaged your health?” and “to what extent, if at 
all, has smoking lowered your quality of life?” (1= not at all/don’t know 2=just a little 3=a fair 
amount 4=a great deal). These items were significantly correlated (p<0.001, r=0.36).  These 
items were averaged together to form an overall measure of concern that smoking had 
damaged health/quality of life.   
To assess concerns about the future impact of smoking on their health, respondents 
were asked: “how worried are you, if at all, that smoking will damage your health in the 
future?” and “how worried are you, if at all, that smoking will lower your quality of life in the 
future?” (1=not at all worried 2=a little worried 3=moderately worried 4=very worried).  These 
items were significantly correlated (p<0.001, r=0.67). These items were averaged together to 
form an overall measure of concern that smoking would damage their health/quality of life.  
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We also asked smokers to describe their health with response options from 1=poor to 
5= excellent. In addition, smokers were asked whether they considered themselves addicted to 
cigarettes (yes-very addicted, yes-somewhat addicted, not at all). Response options for 
respondents who said they didn’t know whether they were addicted to cigarettes and who 
refused to answer were coded as “system missing.” 
Sensory Beliefs 
Respondents were given the instructions: “for the following questions I will refer to all 
types of light, mild, and low tar cigarettes as light cigarettes.” We then asked: “Please tell me if 
you strongly agree, agree, neither agree nor disagree, disagree or strongly disagree with each of 
the following statements about light cigarettes… light cigarettes are smoother on your throat 
and chest than regular cigarettes.”  Responses were on a five-point Likert scale ranging from 
“strongly disagree” to “strongly agree,” which was recoded so that “strongly agree” and 
“agree” were coded as 1 and “strongly disagree,” “disagree,” “neutral,” and “don’t know” were 
coded as 0.    
Statistical Analyses 
SPSS (Version 17) was used for all statistical analyses.  A complex samples logistic 
regression model was used to test which variables were independently associated with the 
belief that “light” cigarettes are less harmful. All analyses were conducted on weighted data 
and all variables mentioned previously were employed as predictors. Analyses were conducted 
in two steps.  The first step was to enter the model for all covariates.  The second step was to 
enter a separate model with all covariates and the addition of the main explanatory variable 
(the belief that “light” cigarettes are smoother).  The odds ratios and p values from the first 
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model are therefore reported for the covariates and then the odds ratio and p value for the 
belief that “light” cigarettes are smoother is reported from the second model.  The values 
reported therefore demonstrate the unique effect of the belief that “light” cigarettes are 
smoother after controlling for the covariates.  The reported values for covariates are the unique 




Tables 2 and 3 present the unweighted and weighted sample characteristics 
(respectively) across each of the four countries.  Smoking status and sex were not significantly 
different across the countries in the weighted sample.  There were significant differences 
across the other countries across each of the variables.  Country was therefore included as a 
covariate in the regression analyses.  The majority of all smokers in all countries except the 
U.K. said that they currently smoked a cigarette described as “light,” “mild,” or “low tar” 
(Weighted percentages were: Canada: 61.3%, U.S.: 61.9%, Australia: 64.4%, U.K.: 38.9%). 
 
39 
   

















Sex χ2(df=3)=14.94, p=0.002 
Male 726 46.1% 419 43.0% 771 44.5% 824 49.9% 
Female 848 53.9% 555 57.0% 961 55.5% 828 50.1% 
Age χ2(df=9)=165.92, p<0.001 
18-24 201 12.8% 105 10.8% 114 6.6% 241 14.6% 
25-39 495 31.4% 279 28.6% 502 29.0% 601 36.4% 
40-54 569 36.1% 335 34.4% 619 35.7% 575 34.8% 
55+ 309 19.6% 255 26.2% 497 28.7% 235 14.2% 
Ethnicity χ2(df=3)=90.03, p<0.001 
Majority 1398 88.8% 832 85.7% 1648 95.3% 1436 87.0% 
Minority 176 11.2% 139 14.3% 81 4.7% 214 13.0% 
Income χ2(df=9)=44.20, p<0.001 
Low 453 28.8% 350 35.9% 516 29.8% 452 27.4% 
Medium 557 35.4% 347 35.6% 590 34.1% 558 33.8% 
High 448 28.5% 216 22.2% 489 28.2% 537 32.5% 
Don’t Know 116 7.4% 61 6.3% 137 7.9% 105 6.4% 
Education χ2(df=6)=343.01, p<0.001 
Low 714 45.4% 397 40.8% 1118 65.1% 1096 66.5% 
Medium 650 41.3% 440 45.2% 395 23.0% 339 20.6% 
High 208 13.2% 136 14.0% 205 11.9% 214 13.0% 
Daily/Weekly Smoking χ2(df=3)=4.69, p=0.20 
Daily smoker 1456 92.5% 902 92.6% 1617 93.4% 1510 91.4% 
Weekly smoker 118 7.5% 72 7.4% 115 6.6% 142 8.6% 
HSI χ2(df=18)=90.84, p<0.001 
0 209 13.4% 125 12.9% 210 12.2% 244 14.9% 
1 152 9.7% 96 9.9% 195 11.4% 183 11.2% 
2 291 18.6% 145 15.0% 313 18.2% 241 14.7% 
3 413 26.4% 291 30.1% 575 33.5% 432 26.4% 
4 311 19.9% 152 15.7% 268 15.6% 287 17.5% 
5 145 9.3% 108 11.2% 120 7.0% 181 11.1% 
6 44 2.8% 50 5.2% 35 2.0% 69 4.2% 
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Currently smoke light/mild/low tar 
 
χ2(df=3)=279.62, p<0.001 
Yes 1007 64.0% 613 62.9% 713 41.2% 1094 66.2% 
No 567 36.0% 361 37.1% 1019 58.8% 558 33.8% 
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Sex χ2(df=1.77)=6.71, p=0.13 
Male 726 55.5% 419 54.8% 771 51.4% 824 58.1% 
Female 848 44.5% 555 45.2% 961 48.6% 828 41.9% 
Age χ2(df=5.15)=26.31, p=0.02 
18-24 201 14.4% 105 13.6% 114 14.6% 241 16.1% 
25-39 495 33.5% 279 33.4% 502 32.3% 601 36.8% 
40-54 569 34.7% 335 33.0% 619 28.9% 575 32.2% 
55+ 309 17.4% 255 19.9% 497 24.2% 235 15.0% 
Ethnicity χ2(df=2.01)=110.07, p<0.001 
Majority 1398 89.5% 832 83.7% 1648 95.0% 1436 87.1% 
Minority 176 10.5% 139 16.3% 81 5.0% 214 12.9% 
Income χ2(df=5.09)=89.69, p<0.001 
Low 453 27.8% 350 33.8% 516 26.2% 452 24.9% 
Medium 557 36.6% 347 38.7% 590 34.7% 558 35.2% 
High 448 28.0% 216 20.9% 489 31.0% 537 34.0% 
Don’t Know 116 7.5% 61 6.5% 137 8.0% 105 6.0% 
Education χ2(df=3.59)=226.52, p<0.001 
Low 714 46.9% 397 43.0% 1118 62.9% 1096 67.7% 
Medium 650 40.7% 440 44.8% 395 25.0% 339 20.7% 
High 208 12.4% 136 12.2% 205 12.1% 214 11.6% 
Daily/Weekly Smoking χ2(df=1.78)=2.16, p=0.48 
Daily smoker 1456 93.3% 902 92.9% 1617 93.8% 1510 91.7% 
Weekly smoker 118 6.7% 72 7.1% 115 6.2% 142 8.3% 
HSI χ2(df=10.66)=96.22, p<0.001 
0 209 11.7% 125 12.7% 210 12.4% 244 13.9% 
1 152 9.6% 96 9.4% 195 11.9% 183 10.6% 
2 291 18.9% 145 15.8% 313 18.3% 241 14.9% 
3 413 27.2% 291 28.7% 575 33.6% 432 26.4% 
4 311 19.9% 152 15.6% 268 15.6% 287 18.5% 
5   145     9.9% 108 11.6% 120 6.1% 181 11.3% 
6 44 2.8% 50 6.1% 35 2.0% 69 4.4% 
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Currently smoke light/mild/low tar χ2(df=1.77)=217.18, p<0.001 
Yes 1007 61.3% 613 61.9% 713 38.9% 1094 64.4% 
No 567 38.7% 361 38.1% 1019 61.1% 558 35.6% 
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Beliefs about “Light” Cigarettes 
Table 4 presents the overall beliefs about “light” cigarettes among smokers in our 
sample across each of the 4 countries.  Less than half of all smokers believed that “light 
cigarettes are less harmful” in each of the 4 countries across both Waves 1 and 2.  Canadian 
smokers were the least likely to have this belief whereas smokers in the U.K. were the most 
likely to have this belief and this pattern was consistent across both Waves (Wave 1 weighted 
percentages were: Canada: 14.7%, U.S.: 32.0%, U.K.: 43.4%, Australia: 27.1%; Wave 2 
weighted percentages were: Canada: 15.0%, U.S.: 28.8%, U.K.: 40.0%, Australia: 29.1%).   
The majority of smokers in all 4 countries believed that “light” cigarettes are smoother 
on your throat and chest than regular cigarettes at Wave 1.  Canadian smokers were the least 
likely to believe that “light” cigarettes are smoother whereas smokers in the U.S. were the most 
likely to have this belief (Wave 1 weighted percentages were: Canada: 55.3%, U.S.: 68.6%, 
U.K.: 63.5%, Australia: 63.6%). 
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“Light” cigarettes smoother on throat 
and chest (Wave 1) 
  χ2(df=1.74)=44.08, p<0.001 
Disagree 2267 34.0% 705 44.7% 306 31.4% 660 36.5% 596 36.4% 
 Agree 3664 66.0% 868 55.3% 668 68.6% 1072 63.5% 1056 63.6% 
“Light” cigarettes are less harmful 
(Wave 1) 
  χ2(df=1.70)=153.28, p<0.001 
Disagree 4209 67.4% 1329 85.3% 673 68.0% 993 56.6% 1214 72.9% 
Agree 1723 32.6% 245 14.7% 301 32.0% 739 43.4% 438 27.1% 
“Light” Cigarettes are less harmful 
(Wave 2) 
  χ2(df=1.68)=121.02,  p<0.001 
Disagree 4239 70.0% 1318 85.0% 707 71.2% 1039 60.0% 1175 70.9% 
Agree 1679 30.0% 250 15.0% 260 28.8% 692 40.0% 477 29.1% 
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Factors associated with the belief that “Light” Cigarettes are less harmful 
Table 5 presents the percentage or smokers in each of the four countries who believed 
that “light” cigarettes are less harmful across all variables.  Table 5 also presents the results of 
a logistic regression analysis to determine what factors at Wave 1 were independently 
associated with the belief that “light” cigarettes are less harmful at Wave 2.  Before presenting 
the main analysis examining the relation between the belief that “light” cigarettes are smoother 
and the belief that “light” cigarettes are less harmful, I will describe which other variables 
predicted the belief that “light” cigarettes are less harmful.  
Compared to smokers in the U.K., smokers in: Canada (OR=0.40, 95% CI 0.31-0.51) 
the United States (OR=0.60, 95% CI 0.47-0.77) and Australia (OR=0.73, 95% CI 0.58-0.91) 
were significantly less likely to believe that “light” cigarettes are less harmful (p<0.001). 
Smokers who were more knowledgeable about the health risks of smoking were 
significantly less likely to believe that “light” cigarettes are less harmful (p=0.008, OR=0.87, 
95% CI 0.78-0.96).  Respondents who smoked a  “light,” “mild,” or “low tar” cigarette were 
significantly more likely to believe that “light” cigarettes are less harmful compared to those 
whose current brand was a “regular” cigarette (p=0.001, OR=1.37, 95% CI 1.18-1.51).  
Respondents who were more health-concerned that smoking had damaged their health were 
more likely to say that “light” cigarettes are less harmful (p=0.02, OR=1.27, 95% CI 1.05-
1.53).  Predictably, the belief that “light” cigarettes are less harmful at Wave 1 was a 
significant predictor of the belief that “light” cigarettes are less harmful at Wave 2 
demonstrating that this belief is relatively stable over time (p<0.001, OR=7.87, 95% CI 6.16-
10.06).   
46 
   
The main goal of this study was to examine whether smokers who believed that “light” 
cigarettes are smoother on your throat and chest would also believe that “light” cigarettes are 
less harmful.  Indeed, the belief that “light” cigarettes are smoother on the throat and chest than 
regular cigarettes at Wave 1 was also a significant predictor of the belief that “light” cigarettes 
are less harmful at Wave 2.  This belief was significant even after controlling for the Wave 1 
belief that these cigarettes are less harmful (and all other covariates in the model).  Smokers at 
Wave 1 who believed that “light” cigarettes are smoother were significantly more likely to 




   
Table 5 Logistic regression of the belief that “light” cigarettes are less harmful:  ITC 4 







% Smokers Believing 




Ratio (95% CI) 
 
p value 
Demographic     
Country     
Canada 
 
1574 15.0% 0.40 (0.31-0.51) <0.001 
United States 974 28.8% 0.60 (0.47-0.77)  
Australia 1652 29.1% 0.73 (0.58-0.91)  
United Kingdom 1732 40.0% 1.00 (reference)  
Sex     
Male 2740 32.0% 1.26 (0.99-1.61) 0.06 
Female 3192 27.6% 1.00 (reference)  
Age (years)     
18-24 661 36.8% 1.00 (reference) 0.75 
25-39 1877 28.4% 0.80 (0.52-1.22)  
40-540 2098 27.1% 0.82 (0.53-1.24)  
55+ 1296 32.2% 0.85 (0.55-1.34)  
Ethnicity     
Majority 5314 30.3% 1.00 (reference) 0.84 
Minority 610 27.8% 0.95 (0.60-1.51)  
Income     
Low 1771 31.4% 1.16 (0.83-1.62) 0.73 
Medium 2052 27.8% 1.16 (0.85-1.57)  
High 1690 29.6% 1.00 (reference)  
Don’t Know 419 36.8% 1.25 (0.74-2.10)  
Education     
Low 3325 30.2% 1.00 (0.68-1.47) 0.82 
Medium 1824 29.2% 0.92 (0.62-1.37)  
High 763 30.7% 1.00 (reference)  
Smoking Behaviour     
Daily/Weekly 
Smoking 
    
Daily smoker 5485 30.0% 1.16 (0.68-1.99) 0.59 
Weekly smoker 447 29.0% 1.00 (reference)  
HSI     
0 788 27.8% 1.03 (0.94-1.13)b 0.55 
1 626 32.4%   
2 990 29.9%   
3 1711 32.0%   
4 1018 28.6%   
5 554 28.5%   
6 198 24.2%   
Health Knowledge     
0 187 30.1% 0.87 (0.78-0.96)b 0.008 
1 212 40.6%   
2 465 31.8%   
3 1118 36.6%   
4 2091 29.2%   
5 1846 23.3%   
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Table 5 Logistic regression of the belief that “light” cigarettes are less harmful:  ITC 4 Country Wave 1 to 















Ratio (95% CI) 
 
p value 
Currently smoke light/mild/low tar 
 
light/mild/low tar light/mild/low tar 
    
No 2505 24.5% 1.00 (reference) 0.001 
Yes 3427 34.1% 1.37 (1.18-1.51)  
Health Concern     
Worried Smoking has Damaged Health 
and Quality of Life (average of 2 items 
where 1=Not at all and 4=A great deal) 
 
   
1 1065 28.3% 1.27 (1.05-1.53)b 0.02 
1.5 1464 31.0%   
2 1353 31.4%   
2.5 829 23.5%   
3 643 32.1%   
3.5 261 31.9%   
4 207 35.2%   
Worried Smoking will Damage Health 
and Quality of Life  
 
   
1 575 22.8% 1.06 (0.91-1.23)b 0.46 
1.5 450 30.6%   
2 966 35.3%   
2.5 749 24.8%   
3 1235 34.3%   
3.5 567 25.9%   
4 1366 29.4%   
Describe your health     
1 Poor 272 43.1% 1.07 (0.93-1.23)b 0.37 
2 Fair 1175 26.8%   
3 Good 2497 27.8%   
4 Very Good 1496 31.9%   
5 Excellent 489 35.2%   
Perceived Addiction      
Very 3385 28.0% 0.84 (0.47-1.52) 0.78 
Somewhat 2206 32.0% 0.92 (0.53-1.61)  
Not at all 320 35.9% 1.00 (reference)  
Light cigarettes are less harmful (Wave 
1) 
    
Agree/Strongly Agree 1723 60.6% 7.87 (6.16-10.06) <0.001 
Disagree/Strongly Disagree/Neutral/DK 4209 15.1% 1.00 (reference)  
Light cigarettes are smoother      
Agree/Strongly Agree 3664 37.0% 1.59 (1.19-2.12) 0.002 
Disagree/Strongly Disagree/Neutral/DK            
 
2267 16.2% 1.00 (reference)  
aThe belief prevalences presented for each response category of each factor are not adjusted for the other predictor 
variables in the model.  bContinuous variable.  Note: All predictors are collected at Wave 1. 
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2.3 DISCUSSION 
 
Study 1 is the first longitudinal examination of the factors that predict the belief that 
“light” cigarettes are less harmful; a further advantage is that Study 1 was conducted in 
nationally representative samples from four countries.  In addition, this is the first study to 
demonstrate longitudinally that the belief that “light” cigarettes are smoother predicts having 
the belief that “light” cigarettes are less harmful.  There was strong support for the main 
hypothesis:  The belief that “light” cigarettes are smoother was a significant predictor of the 
belief that “light” cigarettes are less harmful at Wave 2 even after controlling for the Wave 1 
belief that “light” cigarettes are less harmful. These findings were significant across smokers in 
Canada, the United States, the United Kingdom, and Australia. 
The majority of smokers in our sample were aware that “light” cigarettes are just as 
harmful as regular cigarettes.  Less than half of smokers across Canada, the United States, the 
United Kingdom, and Australia believed that “light” cigarettes are less harmful across both 
Waves 1 and 2 in our study.  Canadians were the least likely to say that “light” cigarettes are 
less harmful.  This could be due to the fact that leading up to the time of the study, there was 
an anti-smoking advertising campaign that explained that “light” cigarettes were just as deadly.  
In addition, Alan Rock, the Health Minister at the time had issued a notice of intent to remove 
“light” and “mild” descriptors from cigarette packaging. Thus, the deception of “light/mild” 
cigarettes had garnered a significant degree of media attention. 
Despite a ban on “light” and “mild” descriptors a few months after the Wave 2 survey 
was conducted, respondents in the United Kingdom were the least likely to be aware that 
“light” cigarettes are just as harmful.  This finding has been discussed at length in a paper by 
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Borland et al. (2008) examining the impact of the ban over time.  However, it is worth noting 
the potential reason why this ban was not effective as it relates to this dissertation.  It is 
possible that the initial impact of the ban on “light” descriptors may not be evident until a 
longer period of time after the ban.   
However, there are several reasons why a ban on descriptors may not be sufficient (as 
depicted in the model presented in Figure 1): (1) Other factors that directly influence the belief 
that “light” cigarettes are less harmful would still exist (e.g., descriptors such as smooth, lighter 
cigarette packages, tar levels on the side of cigarette packages etc.) (2) Other factors can 
influence the belief that “light” cigarettes are smoother and therefore less harmful.  As noted in 
Chapter 1, descriptors such as “smooth,” package designs such as lighter colours, etc. can also 
create the impression that “light” cigarettes are smoother and therefore less harmful.  In 
addition, the experience of smoking a “light” cigarette may also increase the perception that 
these cigarettes are smoother and therefore less harmful.   
Indeed, the majority of smokers in the United Kingdom (63.5%) believed that “light” 
cigarettes are smoother on the throat and chest.  Following the ban on “light” descriptors, 
cigarettes in lighter colour packages, with “smooth” descriptors, that tasted smoother, etc. 
continued to be produced.  Therefore, the inherent link between smoother and less harmful 
continued to exist.  However, to more accurately test this hypothesis we would have to 
examine whether there were differences in beliefs about one’s own brand of cigarettes and the 
relative harmfulness of one’s own brand in the UK compared to the other countries before and 
after the ban on descriptors.  Unfortunately, we did not ask about beliefs about one’s own 
brand of cigarettes until well after the UK ban on “light” descriptors. 
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 “Light” cigarette smokers were more likely to believe that “light” cigarettes are less 
harmful.  This is consistent with the hypothesis that beliefs about “light” cigarettes would be 
more relevant to “light” cigarette smokers.  In particular, “light” cigarette smokers are not only 
exposed to the marketing suggesting that their cigarettes are less harmful (as are other 
smokers), but this perception would be reinforced by the sensory experience and the 
anticipation of the sensory experience of “light” cigarettes.  As demonstrated, the belief that 
“light” cigarettes are smoother is associated with the belief that “light” cigarettes are less 
harmful.  Therefore, actually smoking a “light” cigarette should be associated with believing 
that “light” cigarettes are less harmful.   
The fact that “light” cigarette smokers were more likely to believe that “light” 
cigarettes are less harmful is also consistent with research demonstrating that smokers often 
choose “light” cigarettes because they believe that they are less harmful (Kozlowski et al., 
1998).  However, this finding is in contrast to Borland et al. (2004) who found that in the 
cross-sectional study of the ITC-4 Country Survey, there was no difference between “light” 
and regular smokers predicting the belief that “light” cigarettes confer some health benefits.  It 
is possible that these findings differ because we only examined whether “light” cigarette use 
was associated with the belief that “light” cigarettes are less harmful (and not the belief that 
“light” cigarettes have less tar/make quitting easier).  It is also possible that differences could 
be due to the fact that we were predicting the belief that “light” cigarettes are less harmful 
longitudinally and controlling for the existing belief that “light” cigarettes are less harmful. 
We also found that a significant factor predicting the belief that “light” cigarettes are 
less harmful at Wave 2 was the Wave 1 belief that “light” cigarettes are less harmful.  This 
demonstrates that beliefs about “light” cigarettes remain relatively consistent over time.   
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Overall, the majority of smokers believed that “light” cigarettes are smoother.  This 
was across smokers of both “light” and “regular” cigarettes. As noted in the model presented in 
Figure 1, there is an inherent association between smoother and less harm.  You do not have to 
smoke “light” cigarettes to know that something that is called “light” or gives the impression 
of “light” (through lighter package colours, “smooth” descriptors, etc.) should be smoother and 
therefore less harmful.  We would therefore expect that both “light” and regular cigarette 
smokers would believe that “light” cigarettes are smoother because of the marketing of “light” 
cigarettes.  This is consistent with research by Hammond and Parkinson (2009), which 
demonstrated that both adult smokers and non-smokers believed that “light” cigarettes had a 
smoother taste.    
Limitations 
 Respondents were asked to report whether or not their current brand of cigarettes could 
be described as “light,” “mild,” or “low tar.” It is possible that smokers thought that they were 
smoking “light” cigarettes when, in fact, they are not.  However, if anything, one would expect 
that smokers who think they are smoking “light” cigarettes may be just as likely to have false 
beliefs about “light” cigarettes.   
Next Studies 
In Study 6, I will address the issue of relying on self-reporting of current brand by 
coding respondent’s actual brands smoked into “regular” and “light” cigarette categories. I will 
include Canadian respondents only because my familiarity with Canadian brands will allow me 
to judge whether a cigarette would be considered “light” or regular.   
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 Study 1 focused on smokers in Western countries where the majority of the research on 
“light” cigarettes has been conducted.  However, the majority of smokers are not from Western 
countries.  The majority of smokers in the world are from China.  As smokers in countries such 
as China become aware of the health risks of smoking, the tobacco industry will need to 
provide reassurance to these smokers to keep them smoking.  The tobacco industry will not 
need to reinvent new strategies if existing strategies are just as successful.  Indeed, evidence 
suggests that the strategy of marketing “light” cigarettes that has been used in the West is also 
being used in countries such as China.  Chapter 3 will therefore examine whether smokers in 




   
CHAPTER 3: WHAT FACTORS PREDICT THE BELIEFS THAT “LIGHT” AND 
“LOW TAR” CIGARETTES ARE LESS HARMFUL CROSS-SECTIONALLY AND 
LONGITUDINALLY? EVIDENCE FROM THE INTERNATIONAL TOBACCO 
CONTROL CHINA STUDY 
 
3.0 CHAPTER 3 INTRODUCTION 
 
It is estimated that there are 320 million smokers in China (World Health Organization, 
2007).  Approximately 57% of adult males and 3% of adult females in China are current 
smokers (World Health Organization, 2008). Currently about 1 million smokers in China will 
die from tobacco-related illnesses per year (World Health Organization, 2007) but is expected 
to rise to 2.2 million deaths by 2020 (Murray & Lopez, 1997). 
The cigarette market in China is dominated by the government controlled Chinese 
National Tobacco Corporation (CNTC).  Although there are some joint ventures between the 
CNTC and multinational tobacco companies such as Philip Morris, cigarettes produced by the 
CNTC currently account for over 90% of China’s cigarette volume sales (Euromonitor, 2006).   
Currently in China brands with higher levels of filter ventilation and designs that 
generate low tar under machine tests are less prevalent than the West.  There is a lack of 
domestic production technology in China and a limited presence of foreign brands in the 
Chinese market to stimulate interest in alternatives to the traditional higher tar cigarette 
(Euromonitor, 2006).  
In China smokers are less aware and health-concerned about the health risks of 
smoking compared to other countries (Yang et al., 2001; Yang et al., 1999), although this may 
soon change.  As China implements more stringent tobacco control policies in accordance with 
the Framework Convention on Tobacco Control (FCTC), it is anticipated that there will be an 
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increase in public education about the health risks of smoking. China has already started to 
regulate “light” and “low tar” cigarettes in advance of the FCTC.  Regulations in 2004 were 
introduced to prohibit the sale of cigarettes above 15 mgs/stick, and in 2008 another regulation 
was introduced that prohibited cigarettes above 13 mgs/stick. With the introduction of more 
stringent tobacco control policies and educational programs, Chinese smokers are therefore 
more likely to become health-concerned, and it is anticipated that the market share of lower tar 
brands will increase in response to these rising concerns particularly if Chinese smokers 
already believe that these brands are less harmful.  
Although to our knowledge there is no current research examining whether smokers in 
China believe that “light” cigarettes are less harmful, there is reason to believe that smokers in 
China should believe that these cigarettes are less harmful.  The belief that “light” cigarettes 
are less harmful was initially created in Western countries in the 1960’s and 1970’s as smokers 
became aware of the health risks of smoking.  These cigarettes were marketed using 
advertising and packaging that suggested that these brands were less harmful alternatives to 
“full flavor” or “regular” brands (Anderson et al., 2006; Pollay & Dewhirst 2002) and therefore 
appeal to health-concerned smokers (Borland et al., 2004; Kropp & Halpern-Felsher 2004; 
Shiffman et al., 2001a; Pollay 2000).   
Tobacco industry internal documents make it much easier to examine the tobacco 
industry activities of multinational tobacco companies historically.  We know from these 
documents that multinational tobacco companies have attempted to market “light” cigarettes in 
China.  Tobacco industry documents demonstrate that Philip Morris launched Marlboro Lights 
in 1994 in major urban centers in the People’s Republic of China.  Philip Morris predicted that 
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young adult smokers would follow the established trend in Hong Kong towards lower tar and 
nicotine products (Philip Morris, 1992).  
However, as previously mentioned, the presence of multinational tobacco companies in 
China is expected to be limited and the CNTC is more influential.  Although we don’t have 
access to internal documents for the CNTC, it is likely that the CNTC will rely on proven 
strategies of the multinational tobacco companies to promote their products.  Indeed, there is 
evidence that the CNTC is marketing “light” and “low tar” cigarettes in the same way that 
these cigarettes have been marketed in the West.  Figure 2 is an example of a tobacco ad in 
China that creates the association between “low tar” cigarettes and “lower risk.”  Tar yield 
numbers are also printed on the side of many cigarette packages therefore reinforcing the belief 
that “low tar” cigarettes are less harmful. Anecdotal evidence, however, suggests that the use 
of terms such as “light” or “mild” to market “low tar” cigarettes has been less common in 
Mainland China than in Western countries.  These terms do appear on some cigarette packages 
(e.g., Zhonghua Light) but typically use only the English term without the Chinese equivalent. 
In fact, China has marketed “light” and “low tar” cigarettes in all the ways specified in the 
model presented in Figure 1 (i.e., through the use of: light coloured packaging, package 
designs such as light chevrons, “light” descriptors, sensory descriptors, tar ratings, “light”/“low 
tar” advertising, and cigarette designs that make the cigarette feel smoother). 
We would therefore expect that smokers in China should believe that “light” cigarettes 
are less harmful. However, to our knowledge no research has examined beliefs about the 
relative health risks of “light” and “low tar” cigarettes compared to “regular” cigarettes among 
smokers in China.  It will be important to know whether these cigarettes are perceived to be 
“less harmful” and therefore appeal to health-concerned smokers in China.  The ITC China 
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Survey, conducted in 6 Chinese cities among representative samples of adult smokers included 
a number of survey questions designed to assess beliefs about “light” and/or “low tar” 
cigarettes (referred to as “LLT”). 
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 The timing of this study was critical to evaluating beliefs about the relative harm of 
“light” and low tar” cigarettes because China introduced a ban on these descriptors in January 
2006 (however, the tobacco industry was given a grace period until April 2006).  The Wave 1 
survey started in April 2006, so we were not able to compare changes in smokers’ perceptions 
about “light” and “low tar” cigarette labelling before and after the regulation took effect even 
though it is likely that some cigarettes with “light” and “low tar” labels were still on store 
shelves even after the official policy took effect.  However, we were able to examine whether 
smokers’ beliefs about “light” and “low tar” cigarettes changed from Wave 1 (immediately 
after the ban on descriptors) to Wave 2 (19-21 months after the grace period for removal of 
descriptors).   
We also examined which factors are independently associated with a belief that LLT 
cigarettes are less harmful relative to full flavoured cigarettes.  We focused on beliefs about the 
sensory experience of LLT cigarettes as a potentially important factor that could lead smokers 
to believe that LLT cigarettes as less harmful. As discussed in Chapter 1, there is an inherent 
link between something being smoother or less harsh and the perception that it is less harmful.  
This association serves an evolutionary need to differentiate between products that are safe or 
harmful in order to stay alive.  This inherent link should therefore be universal and just as 
applicable in China.   
We therefore tested whether the perception that LLT cigarettes are smoother on the 
respiratory system than regular cigarettes is associated with the belief that these cigarettes are 
less harmful in China.  In countries where “light” and “low tar” descriptors were removed, 
there was a slight drop in the belief that “light” cigarettes are less harmful but over time 
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smokers continued to believe that “light” cigarettes are less harmful particularly if they 
believed that these cigarettes are smoother on the throat and chest (Borland et al., 2008). 
The purpose of Studies 2 and 3 was therefore to extend the research that has been 
conducted in Western countries to China. Study 2 established which factors are associated with 
the belief that “light” and/or “low tar” (LLT) cigarettes are less harmful cross-sectionally.  
From now on, the term “light and/or “low tar” will be referred to as LLT.  Study 3 will be 
similar to Study 1 of this dissertation and will examine which factors predict the belief that 
LLT cigarettes are less harmful longitudinally.  Study 3 also examined beliefs about “light” 
and “low tar” cigarettes immediately, and over one year after a ban on these descriptors.  These 
studies will examine whether the link between the belief that LLT cigarettes are smoother and 
that LLT cigarettes are less harmful exists beyond Western countries.  If such a link exists, it 
would provide further evidence that countries need to regulate cigarette and package designs so 
that LLT cigarettes are not perceived as smoother and therefore less harmful.  Given the large 
cigarette market in China, it will be particularly important to address the factors that create the 
impression that a particular cigarette brand is smoother and therefore less harmful.    
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3.1 STUDY 2 INTRODUCTION 
 
The purpose of Study 2 is to examine which factors are associated with the belief that 
LLT cigarettes are less harmful in China cross-sectionally.  
I examine: 
1) Whether smokers who believe that LLT cigarettes are smoother on the respiratory 
system will be significantly more likely to believe that LLT cigarettes are less harmful.  
This is the main goal of this dissertation. 
2) The prevalence of the belief that LLT cigarettes are less harmful in the Wave 1 
China sample.  
3) Whether “low tar” cigarette smokers will be more likely to believe that LLT 
cigarettes are less harmful compared to high tar cigarette smokers.  
4) Whether smokers who have ever tried “light” or “low tar” cigarettes will be more 
likely than those who have not tried these cigarettes to believe that LLT cigarettes are 
less harmful.   
3.2 STUDY 2 METHODS 
 
Participants 
Respondents were from Wave 1 of the International Tobacco Control (ITC) China 
Survey conducted in April to August 2006.  The ITC China Survey is a prospective, face-to-
face, cohort survey of adult smokers (n=4732), and non-smokers (n=1269), 18 years of age or 
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older.  For the purposes of this study, only smokers (respondents who had smoked more than 
100 cigarettes in their life and smoked at least weekly) were included. Respondents who did 
not know the tar level of their current brand of cigarette (n=1763), who provided an invalid tar 
level (n=35), or who refused to answer this question or skipped this question (n=66) were 
excluded from analyses.  China had previously banned tar levels exceeding 15 mgs and 
therefore cigarettes above this level were not valid responses.  The total sample size for this 
study was therefore 2868 respondents.   
Respondents were from 6 cities in China: Beijing (n=484), Shenyang (n=460), 
Shanghai (n=525), Changsha (n=392), Yinchuan (n=548), and Guangzhou (n=459). A 7th city, 
Zhengzhou, was initially included in the study.  Wave 1 and 2 data were examined across both 
waves. Each of the survey interviews were recorded using portable MP3 recorders.  A random 
sample of the survey data and MP3 recordings of survey interviews were reviewed in each city 
to ensure consistency in responses between waves. In Zhengzhou there was a significant level 
of inconsistencies between Wave 1 and Wave 2 (e.g., different genders for the supposedly 
same respondents). There were few inconsistencies in smokers’ responses between waves in 
the other 6 cities. Zhengzhou was therefore removed from the study. 
Table 6 presents the Wave 1 cooperation and response rates in China. The cooperation 
rates and response rates for Shenyang, Shanghai, and Yinchuan are exact. Unfortunately, the 
project coordinators at the other three cities did not give clear instructions prior to the 
fieldwork and, as a result, the interviewers did not keep records on the number of refusals and 
the number of unsuccessful contacts. The cooperation rates and response rates for these three 
cities are estimates only, with the missing numbers recalled by the interviewers and the Ju Wei 
Hui staff members who accompanied the interviewers through the entire course of field work.  
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The cooperation rates are comparable to those in the ITC Four Country Survey, but the 
response rates are generally higher than the telephone interview response rates in the ITC Four 
Country Survey. 
 
Table 6 Response Rates and Cooperation Rates for ITC China Survey Wave 1 
 
City Shenyang Shanghai Yinchuan Changsha Beijing Guangzhou 
Cooperation 81.2a 84.2a 90.3a 95.0b 80.0b 80.0b 





In each of the six cities, the survey team led by investigators at the Chinese Center for 
Disease Control and Prevention selected 10 Jie Dao (Street Districts), with the probability of 
selection proportional to size.  Within each of these Jie Dao, two Ju Wei Hui (residential 
blocks) were selected, again with the probability of selection proportional to size.  Within each 
Ju Wei Hui, the addresses of all households were listed and a sample of 300 addresses were 
randomly sampled without replacement. 
Among these 300 households, basic information was collected on every person over the 
age of 18 to determine eligibility for the survey. From these 300 households, 50 people were 
randomly selected to participate in the survey (40 adult smokers and 10 adult non-smokers). 
The Next Birthday Method was used to select the respondent in households with more than one 
eligible respondent (Binson, Canchola, & Catania, 2000). 
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The smoker survey was a 40-minute face-to-face survey conducted in Mandarin by 
experienced survey interviewers specially trained to conduct the ITC China Survey. 
Respondents were given a small gift (i.e., soap) worth 10-20 Yuan in appreciation for their 
participation. This compensation is typical for survey participation in China.  
 The ITC China Survey was constructed with reference to the ITC surveys being 
conducted in 14 other countries (at that time), including sections on: smoking behaviour and 
history of cessation, psychosocial predictors of smoking and quitting (e.g., risk perception, 
knowledge, beliefs, and attitudes), and measures related to all of the demand reduction policy 
domains of the FCTC (e.g., labelling, advertising and promotion, price and taxation, smoke-
free, and cessation support). The survey protocol was standardized across all cities and 
supervised by members of the local Centers for Disease Control in each of the 6 cities and was 
coordinated across the cities by the China National Centers for Disease Control and Prevention 
by the ITC China team and the ITC Project Data Management Centre at the University of 
Waterloo. Research ethics approval was obtained from: the University of Waterloo, Roswell 
Park Cancer Institute, the Cancer Council Victoria, and the Chinese National Center for 
Disease Control and Prevention.  
Weight construction  
Sampling weights were constructed separately for male adult smokers, female adult 
smokers, and adult non-smokers. Wave 1 weights were constructed by taking into account the 
four levels of sample selection: Jie Dao, Ju Wei Hui, household, and individual. The final 
Wave 1 weight for a sampled individual was the number of people in the city population and 
the sampling category represented by that individual. For further details on the methodology 
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for the ITC Wave 1 China project see Appendix E: ITC China Wave 1 Technical Report, and 
Wu et al. (2009). 
Measures 
 To tailor our research to be culturally and linguistically appropriate, it was necessary to 
make several changes to the measures used in the ITC Four Country Survey for incorporation 
into the ITC China Survey.  We asked respondents about both beliefs about “light” cigarettes 
and beliefs about “low tar” cigarettes.  Although the term “light” in the West is typically 
synonymous with “low tar” (because “light” a marketing term typically applied to “low tar” 
cigarettes), the term is not as well known in China.  The term “light” is not typically found on 
cigarette packages in China except for in English.  The ITC China team was concerned because 
not all respondents would understand the English on cigarette packages and therefore they may 
not know that the cigarettes were “light” cigarettes.  In contrast, the term “low tar” conveyed 
explicitly in advertising and on packages as well as through the printed tar ratings on some 
cigarette packages. By asking about both of these concepts separately, we hoped to capture 
more respondents who would understand these terms.  Combining the two items should 
therefore increase the power of the measure. 
 Because respondents may not be aware of whether their cigarette has the term “light” 
on the package, asking the respondent whether they currently smoked a brand labelled as 
“light,” “mild,” or “low tar” as we had in the Four Country Survey did not seem reliable 
enough. We therefore asked respondents to give the tar level for the cigarettes they smoked.  
We used this measure to capture their current “low tar” status (“low,” “medium” or “high tar”).  
We had also asked respondents whether they had ever smoked a cigarette labelled as “light,” 
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“mild” or “low tar.”  Because “light” cigarettes are less commonly used in China, we believed 
that asking about ever use of these cigarettes would capture more respondents because it only 
requires that they had tried these cigarettes at some point in their lives.  We therefore included 
this question in our analyses.  We did not include this question in analyses of the ITC Four 
Country Survey because we had asked about whether the respondent currently smoked a 
“light,” “mild,” or “low tar” cigarette and it seemed redundant to ask about ever use of these 
cigarettes particularly given that these cigarettes account for a major segment of the Western 
market. 
The questions about whether “light” or “low tar” cigarettes are smoother were also 
worded differently in China than other ITC countries.  In the ITC Four Country Survey we 
asked about whether “light” cigarettes are smoother on the throat and chest than regular 
cigarettes.  We intended to ask the same question in China; however, our Chinese translation 
team suggested that in order to capture the true meaning of our question, the measure would 
need to be phrased differently.  Therefore, we asked whether “light/low tar” cigarettes feel 
smoother on the respiratory system than regular cigarettes.  In Chinese, saying “the throat and 
chest” would have had a connotation of being outside the throat and chest whereas we were 
interested in the sensation within the throat and chest.  Our translator therefore suggested that 
the Chinese translation should be “on the respiratory system” because this term was more 
descriptive of the internal aspect of the throat and chest. 
In the ITC Four Country Survey, we were able to calculate the Heaviness of Smoking 
Index.  Unfortunately in China, there were a significant number of respondents who answered 
“don’t know” or didn’t answer the question about time to first cigarette (n=188).  We therefore 
decided to use the number of cigarettes per day instead so that we would not lose further 
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respondents unnecessarily.  Because the Heaviness of Smoking Index is composed of time to 
first cigarette and cigarettes per day, there is a high degree of correspondence between these 
two measures and we felt that using cigarettes per day would be sufficient.  Indeed, these two 
measures at Wave 1 of the ITC China Survey were highly correlated (r=0.74).  Finally, there 
were some slight differences in the wording of questions to make them more understandable in 
Chinese and some questions (e.g., “smoking has lowered your quality of life” and “smoking 
will lower your quality of life in the future”) were not included in the ITC China Survey and 
therefore could not be included in the data analyses.  For the ITC China Survey see Appendix 
F: ITC China Wave 1 Survey. 
Dependent Variable 
Beliefs about “Light” and/or “Low Tar” Cigarettes 
Respondents were asked whether they strongly agree, agree, neither agree or disagree, 
disagree, strongly disagree or don’t know with two statements: (1) “low tar cigarettes are less 
harmful than regular cigarettes,” and (2) “light cigarettes are less harmful than regular 
cigarettes.” Responses were recoded so that “strongly agree” and “agree” were coded as 1 and 
other responses coded as 0.  The “low tar” and “light” beliefs (with dichotomized response 
options) were moderately correlated (r=0.53) and therefore combined so that having one or 
both of these beliefs was coded 1 and having neither of these beliefs was coded 0.  The 
regression model tested below was also tested with the outcome variable as either “light 
cigarettes are less harmful” or “low tar cigarettes are less harmful.”  The results were very 
similar to those we obtained when combining beliefs about “light” and “low tar” cigarettes. 
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Therefore, there was sufficient justification to use the combined belief that “light” cigarettes 
are less harmful and that “low tar” cigarettes are less harmful.    
Independent variables 
Demographics and Smoking Behaviour 
Standard demographic measures included: sex (male/female), age (categorized as: 18-
39, 40-54, 55+),8 ethnicity (Han vs. other ethnic groups), household income per month 
(categorized as: low= less than 1000 Yuan per month, medium=1000 Yuan to 2999 Yuan, 
high=3000 Yuan and higher, don’t know), education (categorized as: low=no education or 
elementary school, medium=junior high school or high school/technical high school, 
high=college, university or higher), and city. Measures of cigarette consumption included: 
daily vs. weekly smoking, and cigarettes smoked per day.9  
Knowledge of Health Effects of Smoking 
 Respondents were asked whether smoking causes: stroke, impotence, lung cancer in 
smokers, emphysema in smokers, stained teeth, premature ageing, lung cancer in nonsmokers, 
and cardiovascular heart disease. Responses were coded so that no and don’t know/cannot 
say=0 and yes=1.  The measure of health knowledge was the sum of all 8 responses. The 
Cronbach Alpha for this measure was 0.79, suggesting that the scale was reliable.  
Self-Reported Use of “Light” and “Low Tar” Cigarettes 
We asked respondents whether they had ever tried cigarettes that were described as 
“light,” “mild,” or “low tar” (response options were: yes, no, or don’t know).  We also asked 
respondents to provide the tar level of the brand that they currently smoked most often.  
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Responses were coded as 1<10 mgs of tar, 2>11 mgs of tar to <14 mgs of tar, 3=15 mgs of tar.  
Respondents who did not know the tar level of their current brand or who provided an invalid 
tar level were excluded from the analyses. Because China banned cigarettes above 15 mgs of 
tar, any respondent who reported greater than 15 mgs was classified as having given an invalid 
response; there were only 35 such respondents (1.2%). 
We selected these ranges of tar levels based on what would be possible to allow some 
variability of brands in China.  Typically in Western countries, a “very low tar” brand has been 
characterized as  <7 mgs of tar, a “low tar” brand was characterized as 8-14 mgs of tar, a 
“medium tar” brand was characterized as 15-21 mgs of tar, and a “high tar” brand was 
characterized as >22 mgs of tar (Harris et al., 2004).  The tar ranges used in our ITC China 
sample therefore differed from this definition of tar levels in Western countries.  For example, 
what would be considered medium tar or less in Western countries (8-10 mgs would be 
categorized the medium tar category) was considered low tar in our ITC China sample (low tar 
was 10 mgs of tar or less).  Our highest tar level was 15 mgs, which would be on the low end 
of a medium tar brand in Western countries.  We made this decision because in China, there is 
a restricted range of tar levels because tar levels above 15 mgs of tar have been banned.  Use of 
“low tar” cigarettes is also very low.  Only 5% of the respondents in our sample smoked a 
cigarette that was 8 mgs of tar or less (n=144).  We therefore attempted to define “low,” 
“medium,” and “high tar” categories similar to those in the West but altering the cut points 
slightly to allow more respondents across each group.  However, the main purpose of the “low 
tar” categories was to provide relative tar levels in the same way that income is designated as 
“high” “medium” or “low” across countries.  “Low tar” cigarettes will therefore always be 
lower in tar than “high tar” which is our primary interest.  
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Health Concerns about Smoking 
To assess health concern, respondents were asked: “to what extent, if at all, has 
smoking damaged your health?” and “how worried are you, if at all, that smoking will damage 
your health in the future?” (not at all/don’t know, a little, very much). We also asked smokers 
to rate their health with response options from 1=poor to 5= excellent. In addition, smokers 
were asked to what extent they considered themselves addicted to cigarettes (not at all, a little, 
somewhat, a lot). Don’t know responses were coded as ‘system missing.’ 
Sensory Beliefs 
Respondents were asked whether they strongly agree, agree, neither agree or disagree, 
disagree, strongly disagree or don’t know with two statements: (1) “low tar cigarettes are 
smoother on your respiratory system than regular cigarettes,” and (2) “light” cigarettes are 
smoother on your respiratory system than regular cigarettes.” Responses were recoded so that 
“strongly agree” and “agree” were coded as 1 and other responses coded as 0.  These belief 
items  (with dichotomized response options) were reasonably correlated (r=0.50) and beliefs 
about “light” and “low tar” cigarettes were therefore combined so that having one or both of 
these beliefs was coded as 1 and having neither of these beliefs was coded as 0.  This was the 
same principle used to combine the two measures of the belief that “light” cigarettes are less 
harmful.  
Statistical Analyses 
SPSS (version 17) was used for all statistical analyses.  A complex samples logistic 
regression model was used to test which variables were independently associated with the 
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belief that “light” and/or “low tar” cigarettes are less harmful. All analyses were conducted on 
weighted data and all variables mentioned previously were employed as covariates.  
3.3 STUDY 2 RESULTS 
 
Unweighted and weighted sample characteristics across each of the 6 cities are 
presented in Tables 7 and 8 (respectively).  There were significant differences across each of 
the cities for each of the variables except daily/weekly smoking status and sex (in the weighted 
analysis).  City was therefore included as a covariate in the regression analyses. Overall, the 
majority of smokers in our sample (51.7%) said that they had ever tried cigarettes described as 
“light,” “mild,” or “low tar.”   
Having ever tried “light” cigarettes varied by city with respondents in Shanghai and 
Beijing (the two most Westernized cities) being the most likely to have tried these cigarettes, 
whereas smokers in Changsha were the least likely (weighted percentages were: Beijing: 
57.3%, Shenyang: 47.0%, Shanghai: 58.2%; Changsha: 38.6%, Yinchuan: 51.5%, and 
Guangzhou: 55.2%). 
Few respondents (9.7% overall) reported currently smoking a “low tar” cigarette (10 
mgs of tar or less).  Again Shanghai and Beijing were the cities where respondents were the 
most likely to smoke these brands whereas Changsha and Yinchuan were the least likely 
(weighted percentages were: Beijing: 22.1%, Shenyang: 5.0%, Shanghai: 22.5%, Changsha: 
1.5%, Yinchuan: 2.3%, and Guangzhou: 3.9%).  Overall, the majority of smokers in our 
sample smoked a medium tar brand (11-14 mgs of tar) (45.9%) followed by a high tar brand 
(15 mgs of tar) (44.4%).  
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Table 7 Unweighted Descriptive Statistics for the ITC China Survey Wave 1 (n=2868) 
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Table 7 Unweighted Descriptive Statistics for the ITC China Survey Wave 1 Continued (n=2868) 
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Table 8 Weighted Descriptive Characteristics for ITC China Survey Wave 1 (n=2868) 
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Table 8 Weighted Descriptive Characteristics for ITC China Survey Wave 1 Continued (n=2868) 
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Beliefs about “Light” and/or “Low Tar” Cigarettes 
Table 9 presents the overall beliefs about LLT cigarettes among smokers in our sample 
across each of the 6 cities.  The majority of smokers (71.3%) believed that LLT cigarettes are 
less harmful and that LLT cigarettes are smoother on the respiratory system (73.7%).  
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Table 9 Weighted beliefs about the relative harm and sensory characteristics of “light” and “low tar” cigarettes and inter-item 






















“Low Tar”  
Smoother 




95% CI for 
Belief Item 
"Light" cigarettes are 
less harmful than 
regular cigarettes 
1      56.0% 52.3-59.5% 
"Low Tar" cigarettes 
are less harmful than 
regular cigarettes 
0.53 1     63.2% 60.4-65.9% 
“Light” and/or “Low 
Tar” cigarettes are 
less harmful 
0.71 0.84 1    71.3% 68.5-74.0% 
"Light" cigarettes are 
smoother on your 
respiratory system 
than regular cigarettes 
0.77 0.50 0.62 1   61.5% 58.1-64.7% 
“Low Tar” cigarettes 
are smoother on your 
respiratory system 
than regular cigarettes 
0.48 0.69 0.61 0.50 1  62.4% 59.7-65.0% 
“Light” and/or “Low 
Tar”  cigarettes are 
smoother on your 
respiratory system 
than regular cigarettes 
0.61 0.63 0.73 0.76 0.77 1 73.7% 70.8-76.4% 
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Factors associated with the belief that “Light” and/or “Low Tar” Cigarettes are less 
harmful 
 
Table 10 presents the results of a logistic regression analysis to determine what factors 
were independently associated with the belief that LLT cigarettes are less harmful. Smokers in 
the oldest age category were more likely than smokers in the youngest category to believe that 
LLT cigarettes are less harmful (p<0.001, OR=1.89, 95% CI 1.43-2.51).  Smokers from 
minority groups were less likely than smokers in the majority group to say that LLT cigarettes 
are less harmful (p=0.04, OR=0.69, 95% CI 0.49-0.99).   Compared to people who had the 
highest level of education, people who had the lowest level of education were significantly less 
likely to believe that LLT cigarettes are less harmful (p<0.001, OR=0.69, 95% CI 0.49-0.97).  
Those who had never tried “light,” “mild,” or “low tar” cigarettes were significantly less likely 
than those who had ever tried these cigarettes to believe that LLT cigarettes are less harmful 
(p=0.02, OR=0.72, 95% CI 0.57-0.91).  Smokers who believed that smoking would damage 
their health in the future were also significantly more likely (p=0.004) to believe that LLT 
cigarettes are less harmful (“a little concerned” vs. “not at all concerned/don’t know”: 
OR=1.52, 95% CI 1.18-1.95; “very concerned” vs. “not at all concerned/don’t know”: 
OR=1.92, 95% CI 1.23-3.01). 
The main goal of this study was to determine whether smokers who believe that LLT 
cigarettes are smoother on the respiratory system would be significantly more likely to believe 
that LLT cigarettes are less harmful.  This hypothesis was strongly supported.  By far, the 
strongest predictor of the misconception that LLT cigarettes are less harmful was the belief 
about the smoothness of LLT cigarettes. Smokers who believed that LLT cigarettes are 
smoother on the respiratory system were much more likely to believe that LLT cigarettes are 
less harmful (p<0.001, OR=62.86, 95% CI 47.65-82.91).  Of the smokers who believed that 
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LLT cigarettes are smoother on the respiratory system, 91.4% said that these cigarettes are less 
harmful than regular cigarettes.  In sharp contrast, among those who did NOT believe that LLT 
cigarettes are smoother on the respiratory system, only 14.9% believed that these cigarettes are 
less harmful.
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Table 10 Logistic regression of the belief that “light”/”low tar” cigarettes are less harmful:  






Adjusted Odds Ratio 
(95% CI) p value 
Demographic 
variables 
    
Sex     
Male 2779 71.5% 1.10 (0.68-1.80) 0.70 
Female 89 66.0% 1.00 (reference)  
Age (years)     
18-39 550 69.2% 1.00 (reference) <0.001 
40-54 1481 70.0% 1.11 (0.85-1.44)  
55+ 837 74.8% 1.89 (1.43-2.51)  
Ethnicity     
Other 157 64.1% 0.69 (0.49-0.99) 0.04 
Han 2711 71.7% 1.00 (reference)  
Income     
Don't Know 202 61.8% 0.76 (0.49-1.16) 0.36 
Low 523 71.3% 1.16 (0.85-1.56)  
Medium  1301 72.7% 1.02 (0.82-1.28)  
High 839 71.5% 1.00 (reference)  
Education     
Low 322 61.8% 0.69 (0.49-0.97) <0.001 
Medium 1916 73.4% 1.29 (0.99-1.69)  
High 626 70.6% 1.00 (reference)  
City     
Beijing 484 73.8% 0.88 (0.48-1.60) 0.25 
Shenyang 460 77.9% 1.13 (0.68-1.88)   
Shanghai 525 69.0% 0.71 (0.47-1.09)  
Changsha 392 69.1% 0.72 (0.50-1.03)  
Yinchuan 548 67.9% 0.79 (0.56-1.11)  
Guangzhou 459 71.0% 1.00 (reference)  
Smoking Behaviour     
Daily/Weekly 
Smoking 
    
Daily smoker 2729 71.1% 0.67 (0.42-1.07) 0.09 
Weekly smoker 139 74.5% 1.00 (reference)  
Cigarettes per day     
0-10 885 72.1% 1.01 (1.00-1.02)b 0.10 
11-20 1494 71.7%   
21-30 254 64.5%   
31+ 224 74.3%   
Health Knowledge     
0 203 57.2% 1.03 (0.97-1.09)b 0.37 
1 339 56.4%   
2 299 74.0%   
3 377 72.4%   
4 404 78.5%   
5 472 76.8%   
6 365 75.1%   
7 229 72.4%   
8 163 70.3%   
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Table 10 Logistic regression of the belief that “light”/”low tar” cigarettes are less harmful: ITC China 







































aThe belief prevalences presented for each response category of each factor are not adjusted for the 








Ratio (95% CI) p value 
Ever tried light, low tar     
No 1230 68.4% 0.72 (0.57-0.91) 0.02 
Don't Know 130 62.1% 0.75 (0.43-1.31)  
Yes 1508 74.6% 1.00 (reference)  
Tar Level     
15 mg 1297 69.5% 0.74 (0.55-1.00) 0.12 
11-14 mg 1289 72.0% 0.86 (0.63-1.16)  
10 mg or less 282 76.5% 1.00 (reference)  
Health Concern     
Worried Smoking has 
Damaged Health  
    
Very 449 77.3% 1.20 (0.81-1.78) 0.23 
A little 1230 75.0% 1.30 (0.96-1.77)  
Not at all/Don't know 1186 65.1% 1.00 (reference)  
Worried Smoking will 
Damage Health 
    
Very 519 79.9% 1.92 (1.23-3.01) 0.004 
A little 1225 74.3% 1.52 (1.18-1.95)  
Not at all/Don't know 1122 63.8% 1.00 (reference)  
Describe your health     
1 Poor 73 64.6% 1.04 (0.90-1.20)b 0.60 
2 170 67.7%   
3 1370 72.9%   
4 861 71.3%   
5 Excellent 389 68.8%   
Perceived Addiction      
A little 1313 73.5% 1.23 (0.83-1.83) 0.20 
Somewhat 879 71.9% 1.03 (0.74-1.44)  
A lot 307 66.4% 0.79 (0.48-1.30)  
Not at all 333 68.8% 1.00 (reference)  
Light/Low Tar smoother     
Agree/Strongly Agree 2023 91.4% 62.86 (47.65-82.91) <0.001 
Disagree/Strongly             
 Disagree/Neutral/DK 843 14.9% 1.00 (reference)  
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3.4 STUDY 2 DISCUSSION 
 
This was the first study to examine beliefs about “light” and “low tar” cigarettes among 
smokers in China.  The study demonstrated that a vast majority of smokers in China believe 
that “light” cigarettes (56.0%) and “low tar” cigarettes (63.2%) are less harmful and overall 
nearly 2/3 of respondents had one or both of these beliefs (71.3%).  Respondents who had ever 
tried “light” or “low tar” cigarettes were more likely to believe that LLT cigarettes are less 
harmful. The belief that LLT cigarettes are less harmful did not vary by the tar level of the 
current cigarette brand smoked in China.   
It is not surprising that the majority of smokers in China would believe that LLT 
cigarettes are less harmful for several reasons.  First, we know that LLT cigarettes are 
marketed in the same ways in China that they are in other countries and that these marketing 
strategies can create the impression that LLT cigarettes are less harmful.   
Second, just as in the other countries studied, the belief that LLT cigarettes are 
smoother was associated with the belief that LLT cigarettes are less harmful.  This is based on 
the association between something being smoother and being less harmful and should therefore 
exist regardless of culture.  As noted in the model in Figure 1, the perception that LLT 
cigarettes are smoother can derive from the sensory experience of smoking these cigarettes or 
from package designs, descriptors, advertising, and tar levels for these cigarettes.  Because 
smokers in China are just as likely to believe that these cigarettes are smoother as in other 
countries, we would also therefore expect Chinese smokers to believe that LLT cigarettes are 
less harmful.   
Third, there have been no substantial campaigns in China to address the myth that LLT 
cigarettes are less harmful.  Yet we know that such campaigns can decrease beliefs that these 
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cigarettes are less harmful.  An example is the media campaign used in the UK coinciding with 
a ban on “light” descriptors.  This campaign message was a “nice name doesn’t make 
something less deadly” and the accompanying photo included animals such as a snake with the 
name Rosie.  This ad was found to be effective at changing attitudes towards “light” cigarettes 
in the short term (Borland et al., 2008).  China should introduce advertising addressing the 
myths about LLT cigarettes to counteract the fact that so many smokers in China believe that 
these cigarettes are less harmful.  
Fourth, Chinese smokers may be even more likely to believe that LLT cigarettes are 
less harmful compared to other countries because in addition to having many of the same 
marketing strategies for LLT cigarettes, marketing for LLT cigarettes in China actually goes 
further by allowing advertising that actively promotes the perception that LLT cigarettes are 
less harmful.  For example, one Chinese brand, “Zhongnanhai Light” cigarettes, has ads that 
claim “Every product fuses the world’s most advanced low-harm cigarette technology, offering 
a guarantee of health for your smoking life.” Another ad claims: “A little lower is healthier! 
Low-harm tobacco, more technological components, greater loving care for your body!” 
(Figure 2). The government has allowed tobacco companies to make explicit health claims for 
these cigarettes, even after the ban on “light” descriptors.  We do not know the prevalence of 
these ads or how frequent smokers in China are exposed to these ads.  However, it is likely that 
having explicit advertising like this that is sanctioned by the government is another way that 
smokers could come to believe that these cigarettes are less harmful.  
“Low tar” cigarette smokers were no more or less likely to believe that LLT cigarettes 
are less harmful.  Although the overall difference is not significant, the overall pattern suggests 
that there were more “low tar” (10 mgs of tar or less) cigarette smokers who believed that LLT 
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cigarettes are less harmful compared to “high tar” (15 mgs of tar) cigarette smokers.  Also 
whether or not the respondent had ever tried smoking a LLT cigarette was predictive of having 
the belief that LLT cigarettes are less harmful.  It is possible that we didn’t find any significant 
differences in beliefs about LLT cigarettes among “low” and “high” tar cigarette smokers 
because the prevalence of the belief that LLT cigarettes are less harmful is so high among all 
smokers in China.  As noted in the model presented in Figure 1, marketing for LLT cigarettes 
conveys a perception that LLT cigarettes are less harmful without having to actually 
experience LLT cigarettes.  Although we would expect that the sensation of smoking LLT 
cigarettes would reinforce the belief that LLT cigarettes are smoother and therefore less 
harmful for “low tar” cigarette smokers, It is also likely that we did not find any differences 
because there were so few current “low tar” cigarette smokers and therefore fewer individuals 
who had actually experienced “low tar” cigarette smokers.  There were, however, a majority of 
smokers who believed that LLT cigarettes were smoother and less harmful.   This suggests that 
the marketing for LLT cigarettes is strong among all smokers. 
The fact that LLT cigarettes are seen as less harmful regardless of tar level smoked 
cross-sectionally in China is also consistent with the cross-sectional data from the ITC 4 
Country Survey demonstrating that current “light” cigarette use did not predict having the 
belief that “light” cigarettes confer health benefits (Borland et al., 2004).  It remains to be seen 
whether current tar level would predict the belief that LLT cigarettes are less harmful 
longitudinally and therefore consistently with the findings from Study 1 in this dissertation.  
This analysis will provide more insight into whether there are differences between China and 
Canada, the United States, the United Kingdom, and Australia in how smoking a LLT cigarette 
relates to the belief that LLT cigarettes are less harmful. 
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The majority of smokers believed that “light” (61.5%) and “low tar” cigarettes (62.4%) 
are smoother on the respiratory system and overall nearly 3/4 of respondents had one or both of 
these beliefs (73.7%). This was across smokers of “low,” “medium,” and “high tar” cigarettes. 
This is consistent with findings in Study 1 of the ITC Four Country Survey and previous 
research by Hammond & Parkinson (2009), which demonstrated that smokers and even non-
smokers believed that “light” cigarettes had a smoother taste. This finding also demonstrates 
that both “light” and “low tar” concepts are perceived as being smoother on the respiratory 
system.  This is also consistent with what we would expect given our model of how LLT 
cigarettes are marketed.  The perception that LLT cigarettes are smoother can be derived from 
the package design, descriptors, tar level, etc. and should therefore be just as high among 
smokers of higher tar brands.   
The main goal of this dissertation was to determine whether the belief that LLT 
cigarettes are smoother would be associated with the belief that LLT cigarettes are less 
harmful.  As hypothesized, I found that by far, the factor most strongly associated with the 
belief that LLT cigarettes are less harmful was the belief that LLT cigarettes are smoother on 
the respiratory system.   
The majority of smokers in China (51.7%) reported that they had tried cigarettes 
labelled as “light,” “mild,” or “low tar” suggesting that there is an interest in LLT cigarettes.  
Despite this interest, regular use of LLT cigarettes tends to be more common in Western 
countries.  It is therefore not surprising that reported ever use of “light” and “low tar” 
cigarettes was higher in more Westernized cities (i.e., Shanghai, Beijing) where smokers may 
be more likely to follow Western trends.   Tobacco industry documents also suggest that 
Western based tobacco corporations planned to launch lights first in major urban centers 
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(Philip Morris, 1992).  Smokers in these major centers would therefore have more 
opportunities to try these brands.  However, as mentioned previously, the potential impact of 
the multinational tobacco industry is minor compared to the CNTC because of its limited 
access to China.  As these LLT cigarette brands become more popular in Western cities, it is 
likely that the use of LLT cigarettes will spread.  Philip Morris predicted that young adult 
smokers especially would follow the Hong Kong trend towards lower tar and nicotine products 
(Philip Morris, 1992).  Indeed, these findings demonstrate an interest in LLT cigarettes (with 
the majority of smokers having ever tried LLT cigarettes) and we can expect that the use of 
LLT cigarettes will increase because of more availability and awareness of these brands, and as 
smokers become more health-concerned about smoking.   
There was an association between the concern that smoking would damage your health 
in the future and the belief that LLT cigarettes are less harmful.  This association suggests that 
health-concerned individuals might be more likely to have these beliefs because they provide 
reassurances that these cigarettes are less harmful and therefore reduce any possible cognitive 
dissonance associated with continuing to smoke despite concerns that smoking may damage 
your health.  This finding therefore supports the idea that “light” and “low tar” cigarettes could 
become more popular as a harm reduction strategy just as has happened in Western countries if 
regulations to remove these associations are not implemented.  This study also demonstrates 
that the factor most closely tied with the belief that LLT cigarettes are less harmful is the belief 
that LLT cigarettes are smoother. Therefore, to remove the belief that these cigarettes are less 




   
3.5 STUDY 3 INTRODUCTION 
 
Study 2 established that there is an association between the belief that LLT cigarettes 
are smoother and the belief that LLT cigarettes are less harmful cross-sectionally.  Study 3 
extends the findings of Study 2 to examine which factors predict the belief that LLT cigarettes 
are less harmful longitudinally.  The main focus of this study is to determine whether the belief 
that LLT cigarettes are smoother predicts the belief that LLT cigarettes are less harmful among 
smokers in China longitudinally.  Study 3 also examines the impact of a ban on “light” and 
“low tar” descriptors in China on subsequent beliefs that LLT cigarettes are less harmful.   
I examine: 
1) Whether smokers who believe that LLT cigarettes are smoother on the respiratory 
system at Wave 1 will be significantly more likely to believe that LLT cigarettes 
are less harmful at Wave 2.  This is the main goal of this dissertation. 
2)  The prevalence of the belief that LLT cigarettes are less harmful in China at Wave 
2.  
3)  Whether “low tar” cigarette smokers at Wave 1 will be more likely to believe that 
LLT cigarettes are less harmful at Wave 2.  
4)  Whether smokers who have ever tried “light” or “low tar” cigarettes at Wave 1 will 
be more likely than those who have not tried these cigarettes to believe that LLT 
cigarettes are less harmful at Wave 2.   
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5)   Whether a ban on “light” and “low tar” descriptors that was introduced around the 
time of the Wave 1 survey led to a decrease in the prevalence of the belief that LLT 
cigarettes are less harmful at Wave 2. 
 




Wave 1 of the International Tobacco Control (ITC) China Survey was conducted in 
April to August 2006 and Wave 2 of the ITC China Survey was conducted in November 2007 
to January 2008.  Respondents in each of the 7 original cities were re-contacted for Wave 2.  
As noted before, data quality issues in Zhengzhou discovered after Wave 2 necessitated the 
removal of this city from our study.  To replace respondents who could not be re-contacted for 
the Wave 2 survey, a replenishment sample of respondents was also recruited. Table 11 
presents retention rates for smokers from Waves 1 and 2. The retention rate was calculated by 
taking the number of respondents who were initially recruited at Wave 1 and successfully 
recontacted at Wave 2 (both those who were still smoking and those who had quit) and 
dividing by the total number of respondents at Wave 1 then multiplying by 100.   
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Table 11 Retention Rates for Smokers: ITC China Study Waves 1 & 2 
 
 Beijing Shenyang Shanghai Changsha Guangzhou Yinchuan Overall 
N  
(Wave 1) 




690 580 693 599 532 616 3710 
N Quitter 
(Wave 2) 
38 18 23 49 37 52 217 
Retention 
Rate 
Waves 1-2  
92.7% 76.6% 91.3% 81.0% 71.9% 84.4% 83.0% 
 
 
For the purposes of this study, only smokers (respondents who had smoked more than 
100 cigarettes in their life and smoked at least weekly) were included and those who had quit 
smoking between waves were excluded.  Only those who were present in both Waves 1 and 2 
(n=3651) were included.10 Wave 2 replenishment smokers were excluded from this analysis.   
Respondents who did not know the tar level of their current brand of cigarette or who provided 
an invalid tar level were excluded from analyses (n=1392).  China had previously banned tar 
levels exceeding 15 mgs and therefore cigarettes above this level were not valid responses.  
The total sample size for this study was therefore 2259 respondents. 
Procedure 
Respondents from Wave 1 were recontacted for the Wave 2 survey.  All survey 
protocols were consistent with Wave 1 (see Study 2).  In addition, replenishment samples were 
collected where smokers could not be recontacted between waves.  For the purposes of this 
paper the replenishment sample was not included and therefore the sampling plan for the 
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replenishment sample will not be discussed. For further details about the Wave 2 survey 
protocol including sampling for replenishment smokers see Appendix G: ITC China Wave 2 
Technical Report. 
Research ethics approval for Wave 2 of this study was obtained from: the University of 
Waterloo, Roswell Park Cancer Institute, the Cancer Council Victoria, and the Chinese 
National Centers for Disease Control. 
Weight construction  
Sampling weights were constructed separately for male adult smokers, female adult 
smokers, and adult non-smokers. Wave 1 weights were constructed by taking into account the 
four levels of sample selection: Jie Dao, Ju Wei Hui, household, and individual. The final 
Wave 1 weight for a sampled individual was the number of people in the city population and 
the sampling category represented by that individual.  The wave 1 and wave 2 longitudinal 
weights were calculated for sampled individuals who responded at both waves. The 
longitudinal weights were based on wave 1 cross-sectional weights but adjusted for attrition, so 
that the total longitudinal weights remained the same as the total cross-sectional weights. This 
was done at both the household and the individual levels. For further details on the 
methodology for the ITC Wave 2 China project see Appendix G: ITC China Wave 2 Technical 
Report. 
Measures 
Measures for Study 3 were exactly the same as in Study 2.  The dependent variable was 
the belief that LLT cigarettes are less harmful at Wave 2.  This item was also constructed by 
combining the belief that “light” cigarettes are less harmful and that “low tar” cigarettes are 
less harmful. All covariates used in Study 2 (demographics and smoking behaviour, knowledge 
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of health effects of smoking, use of “light” and “low tar” cigarettes, and health concerns about 
smoking) measured at Wave 1 of the ITC China survey were used in this study.  Again, the 
main predictor variable was the smoother belief.  The beliefs that “light” cigarettes are 
smoother on the respiratory system and that “low tar” cigarettes are smoother on the 
respiratory system at Wave 1 were combined.  Finally, the Wave 1 combined belief that LLT 
cigarettes are less harmful was used to predict the Wave 2 belief that LLT cigarettes are less 
harmful.  This was incorporated to determine whether this belief is consistent across waves, 
and to determine the unique effect of the belief that LLT cigarettes are smoother on the 
respiratory system on the later belief that LLT cigarettes are less harmful. For the ITC China 
Wave 2 Survey see Appendix H: ITC China Wave 2 Survey. 
Statistical Analyses 
SPSS (version 17) was used for all statistical analyses.  A complex samples logistic 
regression model was used to test which variables at Wave 1 were independently associated 
with the belief that LLT cigarettes are less harmful at Wave 2. All analyses were conducted on 
weighted data and all variables mentioned previously were employed as covariates.  
3.7 STUDY 3 RESULTS 
 
Unweighted and weighted sample characteristics across each of the 6 cities are 
presented in Tables 12 and 13 (respectively).  Our sample of respondents from Wave 1 who 
were followed up in Wave 2 was similar in their responses as our original sample of 
respondents from Wave 1. There were significant differences across each of the cities for each 
of the variables except daily/weekly smoking status and sex (in the weighted analysis).  City 
was therefore included as a covariate in the regression analyses.  
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Overall, the majority of smokers in our sample (51.8%) said that they had ever tried 
cigarettes described as “light,” “mild,” or “low tar”.  The fact that this pattern is similar is 
reassuring because these responses are again from Wave 1 just among only those who 
continued to be in the study at Wave 2. 
Having ever tried “light” cigarettes varied by city with respondents in Shanghai and 
Beijing (the two most Westernized cities) being the most likely to have tried these cigarettes, 
whereas smokers in Changsha were the least likely (weighted percentages were: Beijing: 
57.5%, Shenyang: 47.7%, Shanghai: 60.1%; Changsha: 37.9%, Yinchuan: 49.9%, and 
Guangzhou: 53.5%). 
Few respondents (9.9% overall) reported currently smoking a “low tar” cigarette (10 
mgs of tar or less).  Again Shanghai and Beijing were the cities where respondents were the 
most likely to smoke these brands, whereas Changsha and Yinchuan were the least likely 
(weighted percentages were: Beijing: 21.5%, Shenyang: 5.5%, Shanghai: 21.0%, Changsha: 
1.8%, Yinchuan: 1.7%, and Guangzhou: 3.4%).  The pattern in this sample was similar to our 
Wave 1 sample.  Consistent with Study 2, the majority of smokers in our sample smoked a 
medium tar brand (15 mgs of tar) (45.6%) followed by a high tar brand (11-14 mgs of tar) 
(44.5%).  
Use of LLT Cigarettes in China Compared to the ITC 4 Countries 
The use of “light” and “low tar” cigarettes in China was not as high as in the 4 
countries.  Only 51.7% of smokers in China said that they have ever tried “light” or “low tar” 
cigarettes at Wave 1 (51.8% at Wave 2).  A greater percentage of smokers in Canada (61.3%), 
the United States (61.9%), and Australia (64.4%) said that their current brand was a “light” or 
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“low tar” cigarette.  Only respondents in the United Kingdom were less likely to say that their 
current brand was a “light” or “low tar” cigarette (38.9%) but the fact that this was their current 
brand and not whether they had ever tried these brands suggests that the use of “light” 
cigarettes in China is quite low compared to the West.  Further, there were few current “low 
tar” cigarette smokers in China (9.7% at Wave 1).   
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Table 13 Weighted Descriptive Characteristics for the ITC China Survey Wave 1 to Wave 2 (n=2259) 
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Beliefs about LLT Cigarettes 
Table 14 presents the overall beliefs about LLT cigarettes among smokers in our 
sample across each of the 6 cities.  Again, at Wave 2, the majority of smokers (75.0%) 
believed that LLT cigarettes are less harmful and that LLT cigarettes are smoother on the 
respiratory system (73.1%).  Wave 1 beliefs about LLT cigarettes remained consistent among 
this sample of only those respondents who were present for both Waves 1 and 2 compared to 
all respondents in Wave 1.  
Beliefs about LLT Cigarettes in China Compared to the ITC 4 Countries 
The majority of Chinese smokers said that “light” cigarettes are less harmful (56.0% at 
Wave 1; 59.2% at Wave 2), whereas a minority of smokers held this belief in: Canada (14.7% 
at Wave 1; 15.0% at Wave 2), the United States (32.0% at Wave 1; 28.8% at Wave 2), 
Australia (27.1% at Wave 1, 29.1% at Wave 2) and the United Kingdom (43.4% at Wave 1; 
40.0% at Wave 2).   
The belief that “light” cigarettes are smoother was comparable across China and the 4 
countries.  The majority of smokers in: China (60.7%), Canada (55.3%), the United States 
(68.6%), Australia (63.6%), and the United Kingdom (63.5%) believed that “light” cigarettes 
are smoother. 
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Table 14 Weighted beliefs about the relative harm and sensory characteristics of “light” and “low tar” cigarettes and inter-

































95% CI for 
Belief Item  
"Light" cigarettes 
are less harmful 
Wave 2 
1      59.2% 55.4-62.9% 
 
"Low Tar" 
cigarettes are less 
harmful Wave 2 
0.52 1     67.3% 64.6-69.8% 
 
 “Light” and/or 
“Low Tar” 
cigarettes are less 
harmful Wave 2 
0.70 0.84 1    75.0% 71.8-77.9% 
 
"Light" cigarettes 
are smoother Wave 
1 




smoother Wave 1 





smoother Wave 1 
0.19 0.22 0. 23 0.76 0.77 1 73.1% 69.9-76.1% 
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Factors associated with the belief that “Light” and/or “Low Tar” Cigarettes are less 
harmful 
Table 15 presents the results of a logistic regression analysis to determine what Wave 1 
factors were independently associated with the belief that LLT cigarettes are less harmful at 
Wave 2. Consistent with our findings at Wave 1, smokers in the oldest age category (OR=1.87, 
95% CI 1.19-2.94) and smokers in the middle category (OR=1.93, 95% CI 1.31-2.85) were 
more likely than smokers in the youngest category to believe that LLT cigarettes are less 
harmful (p=0.01).  Those who did not know whether they had ever tried “light,” “mild,” or 
“low tar,” were significantly less likely than those who had tried these cigarettes to say that 
LLT cigarettes are less harmful (p=0.01, OR=0.53, 95% CI 0.36-0.77). 
Other factors that predicted the belief that LLT cigarettes are less harmful at Wave 1 
were no longer significant predictors of this belief at Wave 2 (i.e., minority vs. majority group, 
high vs. low education, and concern that smoking would damage health in the future vs. no 
concern).  Smokers’ tar level of their current brand did not predict the belief that LLT 
cigarettes are less harmful (p=0.28). However, consistent with the cross-sectional findings at 
Wave 1, the pattern was such that those who smoked a higher tar brand were less likely than 
those who smoked a “low tar” brand (10 mgs or less) to say that LLT cigarettes are less 
harmful.  
The belief that LLT cigarettes are less harmful at Wave 2 was a strong predictor of the 
belief that LLT cigarettes are less harmful at Wave 1.  Respondents who had this belief at 
Wave 1 were more likely to have this belief at Wave 2 (p<0.001, OR=3.32, 95% CI 2.40-4.60).  
The main goal of this dissertation was to determine whether the belief that LLT 
cigarettes are smoother would predict the belief that LLT cigarettes are less harmful.  This 
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longitudinal study found that the belief that LLT cigarettes are smoother on the respiratory 
system at Wave 1 was again a strong predictor of the belief that LLT cigarettes are less 
harmful at Wave 2.  After controlling for all covariates, and the Wave 1 belief that LLT 
cigarettes are less harmful, this belief remained significant.  Respondents who said that LLT 
cigarettes are smoother on the respiratory system were significantly more likely to say that 
LLT cigarettes are less harmful at Wave 2 (p=0.02, OR=1.63, 95% CI 1.10-2.43).  Of the 
smokers who believed that LLT cigarettes are smoother on the respiratory system, 81.1% said 
that these cigarettes are less harmful than regular cigarettes.  In sharp contrast, among those 
who did NOT believe that LLT cigarettes are smoother on the respiratory system, only 58.2% 
believed that these cigarettes are less harmful. 
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Table 15 Logistic regression of belief “light”/”low tar” are less harmful: ITC China Wave 




Cigarettes are Less 
Harmful 
Adjusted Odds Ratio 
(95% CI) p value 
Demographics     
Sex     
Male 2184 75.1% 1.08 (0.55-2.13) 0.81 
Female 75 72.3% 1.00 (reference)  
Age (years)     
18-39 411 64.5% 1.00 (reference) 0.01 
40-54 1174 77.1% 1.93 (1.31-2.85)  
55+ 674 78.3% 1.87 (1.19-2.94)  
Ethnicity     
Other 129 72.0% 1.03 (0.60-1.77) 0.92 
Han 2130 75.1% 1.00 (reference)  
Income     
Don't Know 143 75.0% 1.35 (0.73-2.52) 0.75 
Low 432 74.5% 1.00 (0.68-1.46)  
Medium  1017 75.8% 1.12 (0.80-1.57)  
High 665 74.0% 1.00 (reference)  
Education     
Low 253 76.1% 0.94 (0.56-1.58) 0.69 
Medium 1535 74.7% 0.87 (0.63-1.21)  
High 470 75.2% 1.00 (reference)  
City     
Beijing 416 73.7% 0.77 (0.45-1.32) 0.76 
Shenyang 344 76.5% 0.94 (0.53-1.69)   
Shanghai 463 74.6% 0.90 (0.57-1.40)  
Changsha 304 78.0% 1.32 (0.71-2.45)  
Yinchuan 431 71.8% 0.91 (0.56-1.49)  
Guangzhou 301 76.7% 1.00 (reference)  
Smoking Behaviour     
Daily/Weekly Smoking     
Daily smoker 2159 74.8% 0.98 (0.49-1.96) 0.95 
Weekly smoker 100 78.5% 1.00 (reference)  
Cigarettes per day     
0-10 669 72.6% 1.00 (0.99-1.02)b 0.81 
11-20 1192 75.3%   
21-30 215 79.3%   
31+ 178 76.2%   
Health Knowledge     
0 159 69.2% 1.02 (0.95-1.09)b 0.66 
1 258 71.5%   
2 242 69.2%   
3 301 76.1%   
4 308 76.3%   
5 372 80.5%   
6 287 76.9%   
7 188 77.5%   
8 132 71.8%   
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Table 15 Logistic regression of belief “light”/”low tar” are less harmful: ITC China Wave 












































aThe belief prevalences presented for each response category of each factor are not adjusted for the 
other predictor variables in the model.  bContinuous variable 








Ratio (95% CI) p value 
Ever tried light, low tar     
No 964 75.0% 0.97 (0.72-1.31) 0.01 
Don't Know 101 61.6% 0.53 (0.36-0.77)  
Yes 1194 76.0% 1.00 (reference)  
Tar Level     
15 mg 1027 73.8% 0.71 (0.45-1.10) 0.28 
11-14 mg 1009 75.0% 0.67 (0.40-1.12)  
10 mg or less 223 80.0% 1.00 (reference)  
Health Concern     
Worried Smoking has 
Damaged Health  
    
Very 354 78.1% 1.23 (0.77-1.96) 0.19 
A little 958 78.0% 1.32 (0.98-1.78)  
Not at all/Don't know 945 70.8% 1.00 (reference)  
Worried Smoking will 
Damage Health 
    
Very 386 79.6% 1.20 (0.82-1.75) 0.57 
A little 973 75.6% 1.04 (0.78-1.39)  
Not at all/Don't know 899 72.1% 1.00 (reference)  
Describe your health     
1 Poor 56 73.8% 0.96 (0.84-1.11)b 0.58 
2 145 73.8%   
3 1074 76.7%   
4 673 74.2%   
5 Excellent 310 71.5%   
Perceived Addiction      
A little 1045 74.1% 0.96 (0.63-1.48) 0.61 
Somewhat 691 76.5% 1.05 (0.67-1.64)  
A lot 249 76.7% 1.18 (0.70-2.01)  
Not at all 246 73.3% 1.00 (reference)  
Light/Low Tar less harmful 
Wave 1     
Agree/Strongly Agree 1582 82.0% 3.32 (2.40-4.60) p < 0.001 
Disagree/Strongly             
 Disagree/Neutral/DK 676 57.6% 1.00 (reference)  
Light/Low Tar smoother     
Agree/Strongly Agree 1637 81.1% 1.63 (1.10-2.43) 0.02 
Disagree/Strongly             
 Disagree/Neutral/DK 622 58.2% 1.00 (reference)  
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3.8 STUDY 3 DISCUSSION  
 
Beliefs about the harmfulness of LLT cigarettes remained consistent across Waves 1 
and 2, with the vast majority of respondents believing that LLT cigarettes are less harmful 
(71.3% at Wave 1 and 75.0% at Wave 2).   The logistic regression also demonstrated that there 
was consistency between the LLT less harmful belief over time: the belief that LLT cigarettes 
are less harmful at Wave 1 was a highly significant predictor of the belief that LLT cigarettes 
are less harmful at Wave 2. 
As our main hypothesis would suggest, the belief that LLT cigarettes are smoother on 
the respiratory system was a significant predictor of the belief that LLT cigarettes are less 
harmful.  The fact that this was one of the few measures that predicted across waves highlights 
the powerful influence the belief that LLT cigarettes are smoother can have on subsequent 
beliefs about the harmfulness of LLT cigarettes.  Even more convincing of the importance of 
the smoothness belief is that it predicted Wave 2 beliefs about the harmfulness of LLT 
cigarettes beyond the Wave 1 belief that LLT cigarettes are less harmful.  The odds ratio of the 
belief that LLT cigarettes are smoother predicting the belief that LLT cigarettes are less 
harmful was considerably lower in the longitudinal model compared to the cross-sectional 
model.  However, this is not surprising given that we were modelling having a belief 1 year 
after the initial belief that LLT cigarettes are smoother and after controlling for the existing 
belief that LLT cigarettes are less harmful.  Thus, we were able to partial out the unique 
contribution of the belief that LLT cigarettes are smoother.   
Few other factors predicted the belief that LLT cigarettes are less harmful 
longitudinally. In contrast to “light” cigarette smokers from the ITC 4 Country Survey in Study 
1, “low tar” cigarette smokers were no more likely to believe that LLT cigarettes are less 
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harmful longitudinally.  Although there was a trend towards “low tar” cigarette smokers being 
slightly more likely to believe that LLT cigarettes are less harmful, this relation was not 
significant overall.  As discussed in Study 2, this could be due to the fact that the majority of 
smokers in China believe that LLT cigarettes are less harmful regardless of the type of 
cigarette smoked.  There were also few “low tar” cigarette smokers to have actually 
experienced smoking LLT cigarettes.  Finally, although the relation between being a “light” 
cigarette smoker and believing that “light” cigarettes are less harmful was significant in Study 
1, the fact that we controlled for previous beliefs that LLT cigarettes are less harmful at Wave 
1 makes it much more difficult to find factors that would predict the belief that LLT cigarettes 
are less harmful beyond this initial belief. 
In January 2006, China banned descriptors such as: “light,” “ultra-light,” “mild,” 
“medium/low tar,” and “low tar,” on cigarette packaging and inserts.  However, the tobacco 
industry was given a grace period until April 2006 to comply with this regulation.  Even 
though the industry did comply with the strict tenor of the law, due to a loophole in the 
regulations, the Chinese terms for “light” etc. were removed; however, the words “light” and 
“low tar” still remain on Chinese cigarette packages but in English.  We were unable to 
evaluate the initial impact of the ban on beliefs about whether LLT cigarettes are less harmful 
in our cross-sectional survey because the ban had been too close in time to when we conducted 
our Wave 1 survey.  Wave 2 of our survey was conducted 19-21 months after the grace period 
(after which time all packages with the Chinese descriptors of “light,” “mild,” “low tar” etc. 
had to be removed) and therefore allowed us to measure the impact of the ban on the belief that 
LLT cigarettes are less harmful. 
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Our findings demonstrate that (at least in the initial period of 19-21 months after the 
descriptors were removed), smokers continued to believe that LLT cigarettes are less harmful.  
In our sample of the same respondents who participated in both Waves 1 and 2, a higher 
percentage of smokers believed that LLT cigarettes are less harmful after the ban.  In Wave 1 
(conducted April to August 2008 and therefore close to the initial implementation of the ban), 
56.0% of respondents said that “light” cigarettes are less harmful whereas in Wave 2 (19-21 
months post ban) 59.2% said that “light” cigarettes are less harmful.  In Wave 1 63.2% of 
respondents said that “low tar” cigarettes are less harmful whereas in Wave 2 67.3% of 
respondents said that “low tar” cigarettes are less harmful.  For combined beliefs about LLT 
cigarettes, 71.3% said LLT cigarettes are less harmful at Wave 1 and 75.0% said LLT 
cigarettes are less harmful at Wave 2.  Our Wave 1 survey was conducted immediately after 
the ban on “light” descriptors and was therefore not a measure of beliefs before the ban.  
However, we would expect that if the ban on “light” cigarette descriptors had been effective, 
the belief that LLT cigarettes are less harmful should have decreased. This was not the case, 
and in fact these beliefs became slightly more prevalent.   
Borland et al. (2008) demonstrated that “light” descriptor bans in the United Kingdom 
led to an initial decrease in the belief that “light” cigarettes confer health benefits (in the 9-15 
months post ban) but 25-28 months post ban, the belief that “light” cigarettes are less harmful 
rebounded.  Wave 1 was conducted immediately following the ban and Wave 2 was conducted 
in the period between when Borland et al. (2008) found that the prevalence of beliefs that 
“light” cigarettes confer health benefits began to increase again. Although not directly 
comparable, our findings are consistent with the idea that over a few months, beliefs about 
LLT cigarettes do not decrease.  In China, beliefs about LLT cigarettes were nearly the same 
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across Wave 1 and Wave 2. These findings therefore suggest that there was no impact of a ban 
on “light” descriptors in China.  Future research should use Wave 3 data from the ITC China 
Survey to determine whether beliefs about the harmfulness of LLT cigarettes decreased over a 
longer period of time following the ban on “light” descriptors.  
3.9 CHAPTER 3 GENERAL DISCUSSION 
 
 Studies 2 and 3 provide strong evidence of the importance of the belief that LLT 
cigarettes are smoother on the belief that LLT cigarettes are less harmful.  The belief that LLT 
cigarettes are smoother was a consistently powerful predictor of the belief that LLT cigarettes 
are less harmful both cross-sectionally and longitudinally.   
Study 3 also demonstrated that the ban on “light” and “low tar” descriptors did not have 
an impact on the belief that “light” and “low tar” cigarettes are less harmful.  As noted in the 
my model, this is most likely due to the fact that the belief that LLT cigarettes are less harmful 
is conveyed through many other marketing channels besides descriptors.  For example: (1) 
Advertising in China continues to explicitly state that “light” cigarettes are less harmful (2) 
There were no major media campaigns educating the public about the fact that LLT cigarettes 
are just as harmful as regular cigarettes (3) Terms such as “light” continue to be printed in 
English on cigarette packages (4) Deceptive tar levels continue to be printed on the side of 
cigarette packages (5) Lighter packaging and other terms that connote “light” or “low tar” such 
as “smooth” continue to be used.  Research has demonstrated that package design features such 
as these, and descriptors such as “smooth” also convey the sense that a particular brand is less 
harmful (Hammond & Parkinson, 2009; Hammond et al., 2009).   
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Even if English descriptors were removed, if tar levels were no longer printed on the 
side of packages, and if advertising was no longer allowed to make health claims about a 
particular brand, the belief that LLT cigarettes are less harmful would remain.  Cigarette 
packages that convey the belief that LLT cigarettes are less harmful through the use of lighter 
colour shading, terms such as “smooth” etc. would create the perception that the brand is less 
harmful.  But most importantly, even if plain packages were used, the sensory perception that 
“light” and “low tar” cigarettes are less harmful would remain.  These findings demonstrate the 
importance of removing the belief that LLT cigarettes are smoother because of its strong 
association with the belief that LLT cigarettes are less harmful.  There are many regulations 
that can be implemented to counter this belief.   
Plain packaging of cigarettes would ensure that colours, chevrons, etc. could not be 
used to differentiate one cigarette from another in terms of its potential smoothness or harm.  
Removal of tar levels on cigarette packs would ensure that smokers were not led into believing 
that the ISO tar levels have any real meaning.  It would also ensure that smokers do not use tar 
levels on packaging to gauge the relative risk of one cigarette compared to another.  
China should also move toward banning advertising for LLT cigarettes.  This 
advertising makes explicit declarations that “light” or “low tar” cigarettes are less harmful 
despite the fact that there is no evidence to support these statements.  With the implementation 
of the Framework Convention on Tobacco Control, we can expect policies to address tobacco 
control marketing.  
To date, the importance of the belief that LLT cigarettes are smoother and therefore 
less harmful has been overlooked in discussions about which regulations to include in the 
109 
   
Framework Convention on Tobacco Control.  These studies provide further evidence that all of 
the marketing strategies for LLT cigarettes previously mentioned need to be addressed by the 
FCTC because of their potential to break the association between the belief that LLT cigarettes 
are smoother and the belief that LLT cigarettes are less harmful.  However, another regulation 
that needs to be included is the cigarette design itself.  As long as “light” or “low tar” cigarettes 
may actually feel smoother, they will be judged as being less harmful regardless of whether 
they are in a plain package and unadvertised.   
Articles 9 and 10 of the Framework Convention on Tobacco Control (FCTC) (WHO, 
2003) relate to the regulation of tobacco products and these results point to the need to regulate 
the product to ban design features (e.g., additives) that make the product smoother and lighter 
in sensation.  Doing so could reduce perceptions of lower harm, which may be a key factor in 
increasing motivation to quit smoking.  The potential for the FCTC to guide tobacco control 
policies addressing the belief that LLT cigarettes are smoother and therefore less harmful is 
discussed in further detail in the discussion section of this dissertation. 
The implications of this research extend beyond China.  Study 1 demonstrated that 
smokers in Canada, the United States, the United Kingdom, and Australia who believe that 
“light” cigarettes are smoother are more likely to believe that “light” cigarettes are less 
harmful.  It is unfortunate that we did not ask respondents in the ITC 4 Country Survey about 
their beliefs about “low tar” cigarettes separate from their beliefs about “light” cigarettes.  
There were many smokers who had at least one or both of these beliefs in China and it would 
be interesting to see whether this was also true in these other countries.  However, we did ask 
respondents in the ITC 4 Country Survey whether “light” cigarettes are less harmful after 
giving them the instruction we refer to all types of light, mild, and low tar cigarettes as light 
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cigarettes.  So the responses to questions about “light” cigarettes should have incorporated 
respondents’ beliefs about “low tar” cigarettes as well although this was not asked exactly the 
same as in China. In addition, we would expect that even if smokers in the 4 Country Survey 
were only referring to the respondents’ belief that “light” cigarettes are less harmful, this belief 
should be correlated with the belief that “low tar” cigarettes are less harmful.   
Comparing the percentage of smokers in China who believe that “light” cigarettes are 
less harmful with the percentage of smokers in the 4 countries who have this belief, we find 
that smokers in China are much more likely to believe that “light” cigarettes are less harmful.  
The majority of Chinese smokers said that “light” cigarettes are less harmful whereas a 
minority of smokers held this belief in: Canada, the United States, Australia, and the United 
Kingdom.  The vast difference between China and these other countries is most likely due to 
the fact that China has ads explicitly stating that these cigarettes are less harmful and such 
advertising is not allowed in these Western countries. It may also be due to the fact that these 
countries have had more media attention regarding the “light” and “low tar” deception, 
whereas there is very little information in China about the health risks of smoking let alone 
why “light” and “low tar” cigarettes are no less harmful.   
The belief that “light” cigarettes are smoother was comparable across China and the 4 
countries.  The majority of smokers in: China, Canada, the United States, Australia, and the 
United Kingdom believed that “light” cigarettes are smoother.  The fact that all smokers 
regardless of their current brand of cigarettes believed that “light” cigarettes are smoother 
supports the model presented in Figure 1.   Factors that influence of the perception that “light” 
cigarettes are smoother (e.g., package and cigarette designs) are consistently providing this 
message to all smokers across each of these countries.   
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The use of “light” and “low tar” cigarettes in China was not as high as in the 4 
countries.  Market research also suggests that few smokers in China smoke “low tar” 
cigarettes, whereas the majority of smokers in Western countries tend to smoke these brands. 
As previously noted, “light” and “low tar” cigarettes are not currently as popular in China for 
several reasons: (1) A lack of domestic production technology and (2) a limited presence of 
foreign brands in the Chinese market to stimulate interest in alternatives to the traditional 
higher tar cigarette (Euromonitor, 2006). However, as noted, it is most likely the case that 
“light” cigarettes are not as popular because they are generally targeted to health-concerned 
smokers.  We anticipate that “light” and “low tar” cigarettes will become more common in 
China as smokers become more concerned about the health effects of their smoking.  Smokers 
in China already believe that these cigarettes are less harmful and as smokers become more 
aware of the health effects of smoking, these cigarettes will be more appealing.  It is therefore 
imperative that efforts to change beliefs about the harmfulness of “light” and “low tar” 
cigarettes begin now before smokers start to make the switch to these cigarettes.    
The findings of Study 2 and Study 3 demonstrate that tobacco control policies in China 
need to address the high prevalence of smokers who believe that LLT cigarettes are less 
harmful.  Countries such as: Canada, the United States, the United Kingdom, and Australia 
have more active media campaigns warning that LLT cigarettes are no less harmful, and the 
prevalence of the belief that LLT cigarettes are less harmful is much lower in these countries.  
China can learn from the successes in reducing beliefs about the harmfulness of LLT cigarettes 
in these countries and adopt similar media campaigns.  China could also lower the perception 
that LLT cigarettes are less harmful much more rapidly than these other countries by avoiding 
tobacco control policies that have been demonstrated to be ineffective.  For example, China 
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should follow the Framework Convention on Tobacco Control but rather than eliminate 
descriptors such as “light” or “low tar” (in English to be consistent with the current ban on 
Chinese descriptors), China should move to more potentially effective strategies immediately 
such as plain packaging.  China should also implement tobacco control policies that would 
remove the sensory properties of the packaging and cigarette that provide the perception that 
LLT cigarettes are smoother and therefore less harmful.  
Limitations 
The findings reported in this study are from six cities in China rather than from a 
nationally representative sample in China. However, we can see no reason why they would not 
generalize to other urban Chinese cities as the cities in our study cover a broad range of 
economic and social conditions.  However, there are plausible reasons why the findings might 
be somewhat different in rural China, where “light” cigarettes may be less likely to be 
promoted and there may be a smaller range of cigarette brands available. Still, with a starting 
point of an odds ratio of 62.9 (in the cross-sectional analyses) and 1.63 (in the longitudinal 
analyses) we believe that it is extremely unlikely that the very strong relation would not hold 
across a very broad range of locations across all of China. 
As with any survey research, there are always concerns about survey non-response and 
under representation of certain groups.  However, this was addressed by using weighted 
analyses for each city.  Although we did have a low number of respondents in the youngest age 
category (18-24), this is consistent with samples from China’s 1996 National Prevalence Study 
(Yang et al., 1999). 
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Smokers in our study provided their own report of the tar level of their current brand. 
Where possible this was confirmed by having the survey interviewer examine the package. In 
our Wave 1 to Wave 2 sample, for example, 37.6% of the reported tar levels were obtained by 
having the interviewer check the pack and 35.3% were obtained by asking the respondent their 
tar level and having the interviewer check the pack to confirm this response.  Tar levels on 
cigarette packages are voluntary and may not be on all cigarette packages. We had a high 
number of “don’t know” responses or invalid responses (tar levels higher than 15 mgs) and 
these responses could be due to the fact that tar levels are not on all cigarette packages.  We 
therefore had to exclude these respondents.  Our findings are therefore not generalizable to all 
smokers in all of China, but to smokers who know the tar level of their current brand of 
cigarettes. In addition, we would expect that those respondents who were more health 
conscious would be more likely to notice and remember the tar level on their cigarette 
packages. 
There were also few respondents (9.9% of Wave 1 to Wave 2 respondents) who 
reported smoking a “low tar” cigarette (10 mgs or less).  However, this is consistent with 
market research suggesting that few smokers in China smoke a “low tar” cigarette 
(Euromonitor, 2006).   
One possible limitation is that the ranges we used to designate “low tar” “medium tar” 
and “high tar” are somewhat different than the ranges that have been used in Western 
countries.  However, it was necessary to use these ranges because (1) China has banned 
cigarettes above 15 mgs of tar (which by Western definitions would be considered “medium 
tar”) and (2) Smokers in China have a preference for higher tar brands (and therefore our “low 
tar” category had to be high enough to include some smokers).  We could have categorized 
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cigarettes as “low tar” or “high tar” and collapsed the medium tar category in with the “low 
tar” category (as Western countries typically refer to cigarettes with 8-14 mgs of tar as “low 
tar”) however, this would have left very little variability (comparing 15 mgs to all other tar 
levels).  Our measure is therefore a relative measure of how cigarettes that have less tar relate 
to cigarettes that have more tar in China and what matters is that the 15 mg value is higher than 
the low tar category of 10 mgs or less. 
Next Studies 
Future studies in this dissertation will attempt to overcome these limitations by asking 
respondents about the perception of their own brand of cigarettes regardless of what type of 
cigarette they smoke.  
Studies 1-3 addressed how the belief that “light” and “low tar” cigarettes related to the 
belief that “light” and “low tar” cigarettes are less harmful across adult smokers in 5 countries.  
However, no research has examined these beliefs among adolescents.  Studies 4 and 5 will 
therefore examine how the belief that “light” cigarettes are smoother relates to the belief that 
these cigarettes are healthier among adolescents in the North America.  
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CHAPTER 4: WHAT FACTORS PREDICT THE BELIEF THAT “LIGHT” 
CIGARETTES ARE HEALTHIER CROSS-SECTIONALLY AND 
LONGITUDINALLY AMONG ADOLESCENTS IN NORTH AMERICA? EVIDENCE 
FROM THE NORTH AMERICAN STUDENT SMOKING SURVEY 
 
4.0 CHAPTER 4 INTRODUCTION 
 
It is particularly important to study adolescent smokers because the majority of smokers 
start smoking before the age of 18 (SAMHSA, 2009).  However, there is a lack of research 
examining the use of and beliefs about “light” cigarettes among adolescents in North America. 
Similar to adults, the market share of “light” cigarettes is high among young adults in 
Canada.  Approximately 60% of young adults 20-24 years old report that they “usually” smoke 
a “light” or “mild” cigarette, with more females (67%) compared to males (54%) smoking 
these cigarettes (CTUMS, 2003).  Because the market share of “light” cigarettes is so high 
among young adults and adults, we can expect that the market share among adolescents should 
be similar.  
Findings from the Canadian Tobacco Use Monitoring Study (CTUMS) suggest that, 
consistent with research among adults (Borland et al., 2004), the majority of young adults in 
Canada do not believe that “light” or “mild” cigarettes are less harmful.  89% believed that 
“light” cigarettes did not reduce the health risks of smoking without having to quit.  91% did 
not believe that “light” cigarettes would reduce the health risks compared to regular cigarettes. 
84% did not believe that “light” cigarettes reduced the reduced the amount of tar inhaled 
(CTUMS, 2003).  However, this research was conducted on young adults (20-24 years old) and 
it is not known whether this pattern is the same among adolescents; although we would expect 
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a similar pattern in Canada, where anti-smoking advertising has highlighted the fact that 
“light” cigarettes are just as harmful.   
 Although the majority of young adults in Canada did not believe that “light” cigarettes 
were less harmful, a small study among 267 adolescents in California demonstrated that some 
adolescents continued to believe that “light” cigarettes were less harmful.  Among both 
smokers and non-smokers, 38.5% agreed that regular cigarette smokers would be more likely 
to have a heart attack compared to “light” cigarette smokers, and 40.6% believed that regular 
cigarette smokers would be more likely to die of a smoking-related disease.  Additionally, 
31.7% of adolescents believed that it would be easier to quit smoking “light” cigarettes and 
35.6% agreed that regular cigarettes are more addictive than “light” cigarettes (Kropp & 
Halpern-Felsher, 2004).  
 These studies demonstrate the potential for beliefs about “light” cigarettes among 
adolescents to be consistent with the research that has examined beliefs about “light” cigarettes 
among adults.  However, these studies also demonstrate the lack of strong existing research 
particularly large-scale studies among North American adolescents regarding beliefs about and 
use of “light” cigarettes.  Just as we have examined beliefs about “light” cigarettes among adult 
smokers, it is also important identify the factors that are associated with having the belief that 
“light” cigarettes are less harmful among adolescents.  
 None of the existing studies on perceptions of “light” cigarettes among youth address 
the potential link of the sensory characteristics of “light” cigarettes and the belief that these 
cigarettes are less harmful.  This link has been established in previous studies among adults in 
both the research literature (Shiffman et al., 2001a; Borland et al., 2004) and this dissertation.  
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However, it is unknown whether adolescents also perceive these brands as smoother and 
whether this perception is related to the belief that “light” cigarettes are healthier.  
 Studies 4 and 5 are the first large-scale North American studies to examine the use of 
and beliefs about the harmfulness of “light” cigarettes among adolescents.  Study 4 examines 
beliefs about “light” cigarettes among adolescent smokers in North America cross-sectionally.  
Specifically this study will address whether the belief that “light” cigarettes are smoother and 
the belief that “light” cigarettes are less harsh are related to the belief that “light” cigarettes are 
healthier.  This study also examines which other factors are associated with the belief that 
“light” cigarettes are healthier. 
 Study 5 examines the belief that “light” cigarettes are less harmful among adolescent 
smokers in North America longitudinally.  This study will address whether the belief that 
“light” cigarettes are smoother and the belief that “light” cigarettes are less harsh predict the 
belief that “light” cigarettes are healthier.  This study also examines which other factors predict 
the belief that “light” cigarettes are healthier longitudinally. 
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4.1 STUDY 4 INTRODUCTION 
 
The previous studies in this dissertation examined which factors were associated with 
the belief that LLT cigarettes are less harmful among adults, particularly whether the belief 
that LLT cigarettes are smoother would predict the belief that LLT cigarettes are less harmful.  
Study 4 will examine a similar model using cross-sectional data from Wave 3 of the North 
American Student Smoking Survey.  This will be the first study to examine what factors 
predict the belief that “light” cigarettes are healthier among adolescents in North America. 
I examine: 
1) Whether smokers who believe that “light” cigarettes are smoother on the throat and 
chest will be significantly more likely to believe that “light” cigarettes are healthier.  
This is the main goal of the dissertation. 
2) Whether smokers who believe that “light” cigarettes are less harsh will be 
significantly more likely to believe that “light” cigarettes are healthier. This is also 
the main goal of the dissertation. 
3) The prevalence of the belief that “light” cigarettes are healthier among adolescents 
in the Wave 3 North American Student Smoking Survey. 
4) Whether “light” cigarette smokers are more likely to believe that “light” cigarettes 
are healthier than regular cigarettes. 
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4.2 STUDY 4 METHOD 
 
Participants 
Respondents were from Wave 3 of the North American Student Smoking Survey 
(NASSS) conducted in the Fall (October-December) of 2001.  The response rate for Wave 3 
was 74.7%.  The North American Student Smoking Survey was a prospective, self-
administered cohort survey measuring smoking behaviour among 12,607 high school students 
in Canada (n=7406) and the United States (n=5201). The NASSS was administered twice a 
year during three consecutive academic years: 2000-01, 2001-02, and 2002-03.  Although the 
major goal of the NASSS was to evaluate the Canadian graphic warning labels, the survey also 
included sections that focused on other research questions including perceptions of “light” 
cigarettes.  The survey questions on “light” cigarettes were introduced during the second year 
of the NASSS (at Wave 3).  
For the purposes of this study, only respondents who were in Wave 3 of the study, who 
were either experimental smokers (those who had smoked a puff, had smoked again since their 
last cigarette, but smoked less than every week) or established smokers8 (those who had tried a 
puff, had smoked since the first time they had tried a cigarette, and usually smoked every 
week)9and who reported that their current brand was a “light,” “ultra light” or “extra light,” 
“mild,” “regular,” “medium,” or “full flavor” cigarettes were included in the analyses. 
Respondents who said that they smoked a menthol cigarette or another type of cigarettes or 
who did not provide a response were excluded from the analyses.  The total sample size for this 
study was therefore 2,251.  
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Canadian Sample 
We surveyed all students at 9 high schools in Canada. The high schools were selected 
to provide an overall sample that is broadly representative of the diversity of the country. From 
East to West, there were 2 high schools on Prince Edward Island, 1 high school in Ontario, 2 
high schools in Manitoba, 2 high schools in Saskatchewan, 1 high school in Alberta, and 1 
high school in British Columbia. The Canadian sample thus included schools from the Atlantic 
Provinces (Prince Edward Island), Ontario, the Prairie Provinces (Manitoba, Saskatchewan, 
and Alberta), and British Columbia. No school in Quebec was chosen because the primary 
purpose of the study (of which the current study is a subset) was designed to compare Canada 
and the United States.  As a result, each site in Canada and the U.S. was matched on 
demographic characteristics.  Because the United States has no region that is comparable to 
Quebec, this province was not represented in the sample.  
United States Sample 
The U.S. sample consisted of all students 6 high schools in the United States (1 in 
Maine, 1 in Ohio, 2 in Michigan, 1 in Iowa, and 1 in Colorado) who were surveyed during Fall 
2001.  
Comparability of Samples and Selection Procedures 
Because the initial purpose of the NASSS was to compare Canada and the U.S. these 
countries were matched on demographic characteristics.  Unfortunately, smoking behavior was 
impossible to compare prior to implementation of the survey; therefore, another predictor of 
smoking status-- socioeconomic status-- was used as a proxy variable for smoking prevalence 
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(by obtaining median household income from each region).  Further, any regions that were 
expected to implement tobacco control initiatives were excluded to eliminate possible 
confounds.  This strategy was successful and results from the first year of this study indicated 
that the regions surveyed in Canada and the U.S. were almost identically matched in terms of 
smoking background (number of regular smokers, experimental smokers etc.). 
Minority Inclusion 
 The ethnic background of respondents may not have been fully representative of the 
U.S. population.  For the purposes of the study conducted on warning labels, the U.S. sample 
had to be matched with the Canadian sample.  Thus, the resulting schools in the U.S. had a 
lower proportion of Blacks and Hispanics than the U.S. population. 
Procedure 
Data Collection 
Two weeks prior to the data collection date, parents were sent information letters about 
the project.  All schools allowed passive consent procedures in which parents/guardian would 
inform the school if they did not wish their child to participate. Students or their 
parent(s)/guardian(s) who indicated they did not wish the child to participate did not receive a 
survey, and were provided with an alternative activity.  
Survey administration was conducted by the teachers during class time.  A Site 
Coordinator (who was a graduate student or research assistant at a local university specifically 
recruited and trained by the NASSS Project Director to direct and coordinate the data 
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collection process) was available at the school to answer any questions.  The survey took 
approximately 40 minutes to complete. 
Measures  
For the entire North American Student Smoking Survey from Year 2 of the project (which was 
Waves 3 and 4) see Appendix I: NASSS Wave 3 and 4 Survey. 
Dependent Variable 
Beliefs about “Light” Cigarettes 
We asked respondents: “Below are some reasons that people might give for smoking 
light or ultra light cigarettes.  For each one, please indicate your level of agreement or 
disagreement with the following statements….light cigarettes are healthier than regular 
cigarettes.” Responses were on a 5-point Likert scale (1=Strongly disagree to 5=Strongly 
agree) and were recoded so that 1=Agree/Strongly agree and 0=Disagree/Strongly disagree/In 
the middle. 
For this survey, we asked respondents about whether they thought that “light” 
cigarettes are healthier than regular cigarettes.  This wording was different than what was used 
in the subsequent ITC 4 Country and ITC China surveys because this study was conducted 
first.  The survey questions were based on existing survey questions that had already been 
conducted.  However, we realized after conducting this survey (with the ITC 4 Country and 
ITC China surveys) that it would be more appropriate to ask whether “light” cigarettes are less 
harmful because it would be less biased (because of the connotation “healthier” that implies a 
cigarette can have some degree of “healthiness”).  
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Independent variables 
Demographics and Smoking Behaviour 
Standard demographic measures included: country (Canada/US) sex (male/female), 
grade (8-OAC in Canada only),11 and ethnicity (majority vs. minority).12 Measures of cigarette 
consumption included: experimental vs. established smoking smoking13,14 and cigarettes 
smoked per week. 
Knowledge of Health Risks of Smoking 
Knowledge about the health risks of smoking was assessed by asking respondents: “Do 
you believe that smoking is unhealthy?” (not at all unhealthy, slightly unhealthy, somewhat 
unhealthy, extremely unhealthy).  
Self-Reported Use of “Light” Cigarettes 
Smokers were asked to indicate the strength of the brand they usually smoke (regular, 
light, ultra light or extra light, mild, medium, full flavor, menthol, other).  Smokers whose 
reported strength was menthol or “other” were excluded from analyses (see note 3 for an 
explanation why menthol cigarette smokers were excluded from this dissertation). Smokers 
whose reported strength was “regular,” “medium,” or “full flavor” were coded as regular 
cigarette smokers. Smokers whose reported strength was “light,” “ultra light or extra light,” or 
“mild” were coded as “light” cigarette smokers. 
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Health Concerns about Smoking 
To assess health concern, respondents were asked: “how likely do you think it is that 
smoking will lead to health problems for you?” (very likely, somewhat likely, somewhat 
unlikely, very unlikely).  In addition, they were asked “have you ever felt like you were 
addicted to tobacco?” (yes/no).  
Sensory Beliefs 
 In this survey, unlike the ITC surveys, two questions were asked to assess sensory 
beliefs about “light” cigarettes.  We asked respondents: “Below are some reasons that people 
might give for smoking light or ultra light cigarettes.  For each one, please indicate your level 
of agreement or disagreement with the following statements….” The first sensory belief was: 
“light cigarettes are less harsh than regular cigarettes” and the second sensory belief was: “light 
cigarettes feel smoother on your throat than regular cigarettes.” Responses were on a 5-point 
Likert scale (1=Strongly disagree to 5=Strongly agree) and were recoded so that 
1=Agree/Strongly agree and 0=Disagree/Strongly disagree/In the middle. 
Statistical Analyses 
SPSS (version 17) was used for all cross tabs and frequencies.  SAS (version 9.1) was 
used to run generalized estimating equations (GEE) using the PROC GENMOD procedure.  A 
generalized estimating equation (GEE) was used to test which variables were independently 
associated with the belief that “light” cigarettes are healthier while adjusting for clustering of 
responses within schools. Separate models were used to test whether: (1) the belief that “light” 
cigarettes are smoother on the throat and chest is associated with the belief that “light” 
cigarettes are healthier and (2) the belief that “light” cigarettes are less harsh is associated with 
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the belief that “light” cigarettes are healthier.  All variables mentioned previously were 
employed as covariates.  
4.3 STUDY 4 RESULTS 
 
Unweighted sample characteristics across Canada and the United States are presented 
in Table 16. There were significant differences in each category by country except sex.  There 
were more established smokers in Canada than the United States.  There were also more high 
schools sampled in Canada.  Over half of the adolescent smokers in our Canadian sample 
reported currently smoking a “light” cigarette (54.9%) whereas less than half of respondents in 
our U.S. sample reported currently smoking a “light” cigarette (46.4%). 
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Sex χ2(df=1)=0.007, p=0.93 
Male 1105 49.3% 746 49.4% 359 49.2% 
Female 1136 50.7% 765 50.6% 371 50.8% 
Age (years) χ2(df=6)=11.55, p=0.07 
13 or younger 38 1.7% 21 1.4% 17 2.3% 
14 206 9.2% 127 8.4% 79 10.8% 
15 524 23.3% 363 24.0% 161 22.0% 
16 599 26.7% 420 27.7% 179 24.4% 
17 606 27.0% 409 27.0% 197 26.9% 
18 194 8.6% 127 8.4% 67 9.1% 
19 or older 80 3.6% 47 3.1% 33 4.5% 
Grade χ2(df=5)=83.99, p=<0.001 
8 52 2.3% 26 1.7% 26 3.5% 
9 281 12.5% 128 8.5% 153 20.9% 
10 562 25.1% 392 26.0% 170 23.2% 
11 607 27.1% 417 27.6% 190 25.9% 
12 699 31.2% 515 34.1% 184 25.1% 
OAC 42 N/A 32 2.1% 10 N/A 
Ethnicity χ2(df=1)=7.65, p=0.006 
White 1531 75.1% 1077 76.9% 454 71.2% 
Minority 508 24.9% 324 23.1% 184 28.8% 
Smoking Status  χ2(df=1)=14.57, p=<0.001 
Experimental 645 28.7% 396 26.1% 249 33.9% 
Established 1606 71.3% 1120 73.9% 486 66.1% 
Cigarettes per week χ2(df=7)=42.61, p=<0.001 
0 387 17.2% 227 15.0% 160 21.8% 
1-5 395 17.6% 264 17.4% 131 17.8% 
6-10 154 6.9% 103 6.8% 51 6.9% 
11-20 211 9.4% 140 9.3% 71 9.7% 
21-30 258 11.5% 188 12.4% 70 9.5% 
31-50 282 12.5% 220 14.5% 62 8.4% 
51-100 245 10.9% 180 11.9% 65 8.8% 




Light/Low Tar 1173 52.1% 832 54.9% 341 46.4% 
Regular 1078 47.9% 684 45.1% 394 53.6% 
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Beliefs about “Light” Cigarettes 
Table 17 presents the overall beliefs about “light” cigarettes among smokers in our 
sample across Canada and the United States. Smokers in Canada were more likely to believe 
that “light” cigarettes are less harsh than regular cigarettes (45.0%) compared to smokers in the 
U.S. (40.4%).  A greater percentage of smokers in Canada believed that “light” cigarettes are 
smoother on the throat than regular cigarettes (40.0%) compared to smokers in the U.S. 
(36.5%) however this percentage was not significantly different (p=0.12).  A greater proportion 
of smokers in the U.S. believed that “light” cigarettes are healthier than regular cigarettes 
(28.2%) compared to smokers in Canada (20.5%). 






















Disagree 1319 61.1% 885 60.0% 434 63.5% 





Disagree 1219 56.5% 811 55.0% 408 59.6% 





Disagree 1677 77.0% 1184 79.5% 493 71.8% 
Agree 500 23.0% 306 20.5% 194 28.2% 
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Beliefs about “light” cigarettes in North American Adolescents Compared to adults in the 
ITC 4 Countries and China 
A lower proportion of adolescents in both Canada (40.0%) and the United States 
(36.5%) said that “light” cigarettes are smoother compared to adults in our ITC 4 Country 
Survey in Canada (55.3%), the United States (68.6%), Australia (63.6%), and the United 
Kingdom (63.5%) and our ITC China Survey (61.5%) at Wave 1 baseline for all groups.  
A slightly higher proportion of adolescent smokers in Canada (20.5%) believed that 
“light” cigarettes are healthier compared to the proportion of Canadian adult smokers (14.7%) 
in our ITC Four Country Survey at Wave 1 baseline for both groups.  A slightly lower 
proportion of adolescent smokers in the United States (28.2%) believed that “light” cigarettes 
are healthier than regular cigarettes compared to adult smokers believing that “light” cigarettes 
are less harmful our ITC Four Country Survey in the United States (32.0%), Australia (27.1%) 
and the United Kingdom (43.4%) and in our ITC China Survey (56.0%) at Wave 1 baseline for 
all groups.  Overall, adolescents in Canada were less likely than adolescents in the United 
States to believe that “light” cigarettes are healthier compared to regular cigarettes. Canadian 
adults were also more likely than adults in the United States to believe that “light” cigarettes 
are less harmful compared to regular cigarettes.  
Factors associated with the belief that “Light” Cigarettes are healthier 
Two separate models were constructed to test the generalized estimating equation 
(GEE) determining what factors were independently associated with the belief that “light” 
cigarettes are healthier. The first model tested the unique effect of the belief that “light” 
cigarettes are less harsh on the belief that “light” cigarettes are healthier (see Table 18a).  The 
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second model tested the unique effect of the belief that “light” cigarettes feel smoother on your 
throat on the belief that “light” cigarettes are healthier (see Table 18b).  Because the covariates 
were entered at step one for both models, results for the covariates were the same.  However, I 
have presented the full model including the results for the covariates each time to be clear 
about the results and to demonstrate that the models for the belief that “light” cigarettes are 
smoother and that “light” cigarettes are less harsh were conducted separately. 15
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Table 18a Generalized Estimating Equation Less Harsh Belief Predicting the Belief that 











Ratio (95% CI) 
 
p value 
Demographic Variables     
Country     
Canada 1516 20.5% 0.65 (0.49-0.84) <0.001 
United States 735 28.2% 1.00 (reference)  
Sex     
Male 1105 25.3% 1.49 (1.18-1.87) <0.001 
Female 1136 20.6% 1.00 (reference)  
Grade     
8 52 22.9% 0.91 (0.83-1.00)b 0.05 
9   281 32.5%   
10 562 20.6%   
11 607 23.9%   
12 699 20.4%   
OAC 42 23.8%   
Ethnicity     
White 1531 23.0% 1.00 (reference) 0.83 
Minority 508 23.4% 0.97 (0.75-1.27)  
Smoking Behaviour     
Smoking Status     
Experimental 645 23.5% 0.87 (0.66-1.14) 0.31 
Established 1606 22.7% 1.00 (reference)  
Cigarettes per week     
None 387 22.1% 1.03 (0.98-1.10)b 0.26 
1-5 395 25.6%   
6-10 154 20.0%   
11-20 211 24.5%   
21-30 258 22.2%   
31-50 282 20.1%   
51-100 245 19.1%   
100+ 316 27.7%   
Health Knowledge     
Do you believe smoking 
is unhealthy? 
    
Not at all 196 29.3% 1.06 (0.83-1.37) 0.11 
Slightly 226 18.8% 0.70 (0.51-0.98)  
Somewhat 523 26.7% 1.15 (0.90-1.47)  
Extremely 1243 21.2% 1.00 (reference)  
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Table 18a Generalized Estimating Equation Less Harsh Belief Predicting the Belief that 





























aThe belief prevalences presented for each response category of each factor are not adjusted for the 










Ratio (95% CI) 
p value 
Currently smoke 
Light/Low tar cigarette? 
    
Light/Low Tar 1173 23.9% 1.34 (1.10-1.63) <0.001 
Regular 1078 21.9% 1.00 (reference)  
Health Concern     
How likely do you think it 
is that smoking will lead to 




Very Unlikely  319 31.4% 1.75 (1.18-2.59) 0.01 
Somewhat Unlikely 283 27.5% 1.41 (1.02-1.95)  
Somewhat Likely 774 21.1% 1.09 (0.79-1.51)  
Very Likely 829 20.6% 1.00 (reference)  
Have you ever felt like you 
were addicted to tobacco? 
    
Yes 1313 20.8% 0.73 (0.57-0.93) 0.008 
No 823 27.2% 1.00 (reference)  
Light cigarettes less harsh     
Agree/Strongly Agree 940 38.7% 5.45 (4.34-6.84) <0.001 
Disagree/Strongly            
Disagree/Neutral/DK 
1219 11.0% 1.00 (reference)  
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Table 18b Generalized Estimating Equation Smoother Belief Predicting the Belief that 










Ratio (95% CI) 
 
p value 
Demographic Variables     
Country     
Canada 1516 20.5% 0.65 (0.49-0.84) <0.001 
United States 735 28.2% 1.00 (reference)  
Sex     
Male 1105 25.3% 1.49 (1.18-1.87) <0.001 
Female 1136 20.6% 1.00 (reference)  
Grade     
8 52 22.9% 0.91 (0.83-1.00)b 0.05 
9   281 32.5%   
10 562 20.6%   
11 607 23.9%   
12 699 20.4%   
OAC 42 23.8%   
Ethnicity     
White 1531 23.0% 1.00 (reference) 0.83 
Minority 508 23.4% 0.97 (0.75-1.27)  
Smoking Behaviour     
Smoking Status     
Experimental 645 23.5% 0.87 (0.66-1.14) 0.31 
Established 1606 22.7% 1.00 (reference)  
Cigarettes per week     
None 387 22.1% 1.03 (0.98-1.10)b 0.26 
1-5 395 25.6%   
6-10 154 20.0%   
11-20 211 24.5%   
21-30 258 22.2%   
31-50 282 20.1%   
51-100 245 19.1%   
100+ 316 27.7%   
Health Knowledge     
Do you believe smoking is 
unhealthy? 
    
Not at all 196 29.3% 1.06 (0.83-1.37) 0.11 
Slightly 226 18.8% 0.70 (0.51-0.98)  
Somewhat 523 26.7% 1.15 (0.90-1.47)  
Extremely 1243 21.2% 1.00 (reference)  
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Table 18b Generalized Estimating Equation Smoother Belief Predicting the Belief that 
“Light” Cigarettes are Healthier: NASSS Baseline (Wave 3) Continued 
 
aThe belief prevalences presented for each response category of each factor are not adjusted for the 















    
Light/Low Tar 1173 23.9% 1.34 (1.10-1.63) <0.001 
Regular 1078 21.9% 1.00 (reference)  
Health Concern     
How likely do you 
think it is that 
smoking will lead to 





Very Unlikely  319 31.4% 1.75 (1.18-2.59) 0.01 
Somewhat Unlikely 283 27.5% 1.41 (1.02-1.95)  
Somewhat Likely 774 21.1% 1.09 (0.79-1.51)  
Very Likely 829 20.6% 1.00 (reference)  
Have you ever felt 





Yes 1313 20.8% 0.73 (0.57-0.93) 0.008 
No 823 27.2% 1.00 (reference)  
Light cigarettes 
smoother on throat  
    
Agree/Strongly 
Agree 838 37.7% 3.96 (2.92-5.36) <0.001 
Disagree/Strongly             
Disagree/Neutral/DK 1319 13.6% 1.00 (reference)  
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Canadian adolescent smokers were significantly less likely to say that “light” cigarettes 
are healthier than regular cigarettes compared to adolescents in the United States (p<0.001, 
OR=0.65 95% CI 0.49-0.84).  Males were significantly more likely than females to say that 
“light” cigarettes are healthier than regular cigarettes (p<0.001, OR=1.49 95% CI 1.18-1.87). 
Older respondents (those in a higher grade) were less likely than younger respondents to say 
that “light” cigarettes are healthier (p=0.05, OR=0.91 95% CI 0.83-1.00).  Those who reported 
that their current brand was a “light or low tar” cigarette were significantly more likely to say 
that “light” cigarettes are healthier compared to those whose current brand was a regular 
cigarette (p<0.001, OR=1.34 95% CI 1.10-1.63).  Adolescent smokers who did not think that 
smoking would lead to health problems for them (less health-concerned) were significantly 
more likely to believe that “light” cigarettes are healthier compared to those who were more 
health-concerned (p=0.01; very unlikely that smoking would lead to health problems vs. very 
likely: OR=1.75 95% CI 1.18-2.59; Somewhat unlikely that smoking would lead to health 
problems vs. very likely: OR=1.41 95% CI 1.02-1.95).  Respondents who had ever felt like 
they were addicted to tobacco were significantly less likely than those who had not felt 
addicted to tobacco to say that “light” cigarettes are healthier than regular cigarettes (p=0.008, 
OR=0.73 95% CI 0.57-0.93). 
The main goal of this dissertation was to determine whether the beliefs about the 
sensory properties of “light” cigarettes were significantly associated with the belief that “light” 
cigarettes are healthier.  Indeed, there was a strong association between the sensory beliefs 
about “light” cigarettes and the belief that “light” cigarettes are healthier.  Those who believed 
that “light” cigarettes are less harsh than regular cigarettes were more likely to say that “light” 
cigarettes are healthier (p<0.001, OR=5.45 95% CI 4.34-6.84).  Those who believed that 
135 
   
“light” cigarettes are smoother on the throat were significantly more likely to say that “light” 
cigarettes are healthier (p<0.001, OR=3.96 95% CI 2.92-5.36). 
4.4 STUDY 4 DISCUSSION 
 
This was the first study to examine which factors are associated with the belief that 
“light” cigarettes are healthier among adolescent smokers in North America.  The study 
demonstrated that consistent with research among adult smokers (Borland et al., 2004) a 
minority of smokers in Canada (20.5%) and the United States (28.2%) believed that “light” 
cigarettes are healthier than regular cigarettes.  Also consistent with the research among adults, 
Canadians were significantly less likely to believe that “light” cigarettes are healthier 
compared to adolescents in the United States. A slightly higher proportion of adolescent 
smokers in Canada (20.5%) believed that “light” cigarettes are healthier compared to the 
proportion of Canadian adult smokers (14.7%) in our ITC Four Country Survey at Wave 1 
baseline for both groups.  A slightly lower proportion of adolescent smokers in the United 
States (28.2%) believed that “light” cigarettes are healthier than regular cigarettes compared to 
adult smokers believing that “light” cigarettes are less harmful our ITC Four Country Survey in 
the United States (32.0%).  
Differences in the proportion of adolescents’ beliefs about “light” cigarettes compared 
to adults in Canada was most likely due to differences in the timing of the measures.  The 
North American Student Smoking Survey Wave 3 was conducted in the Fall of 2001.  Health 
Canada released an advertisement educating about the deception of “light” cigarettes in 
October of 2001.  This would have been during or immediately following the NASSS survey in 
Canada. The ITC Four Country Survey Wave 1 was conducted in October of 2002.  Therefore, 
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it makes sense that adolescents in Canada were more likely to believe that “light” cigarettes are 
healthier compared to adults in the ITC Four Country Survey because the NASSS Wave 3 
survey was conducted before the advertisement would have any impact and the ITC Four 
Country Survey was conducted well after the advertisement aired.  This advertisement was one 
example of how the public in Canada learned about the “light” deception.  There were also 
numerous news stories that emerged around the time of this ad because in December of 2001 
Health Canada published a notice of intent to regulate the “light/mild” descriptors.  
The differences in proportion of adolescent and adult smokers in the United States who 
believed that “light” cigarettes are healthier/less harmful were much smaller and may have 
been due to differences in the measures.  Adolescents in the North American Student Smoking 
Survey were asked whether “light” cigarettes are healthier would be a reason for smoking 
“light” cigarettes whereas adult smokers in the International Tobacco Control Four Country 
Survey were asked whether “light” cigarettes were less harmful.  
A greater percentage of smokers believed that “light” cigarettes are smoother (40% in 
Canada; 36.5% in the United States) and that these cigarettes are less harsh (45.0% in Canada; 
40.4% in the United States).  Although these percentages are somewhat lower than what we 
found among adults in North America, this is the first study to demonstrate that adolescents 
also believe that “light” cigarettes are smoother or less harsh.   
As hypothesized, the belief that “light” cigarettes are smoother and the belief that 
“light” cigarettes are less harsh were both predictive of the belief that “light” cigarettes are 
healthier. Adolescents who believed that “light” cigarettes are less harsh were much more 
likely to believe that light cigarettes are healthier and in a separate model, adolescents who 
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believed that “light” cigarettes are smoother on the throat were much more likely to believe 
that “light” cigarettes are healthier.  This was the first study to demonstrate that the powerful 
link between the perceived sensory characteristics of “light” cigarettes and the belief that these 
cigarettes are healthier exists even among adolescents in North America.   
The model also demonstrated that adolescents who smoked a “light” cigarette were 
more likely to believe that “light” cigarettes are healthier compared to those who smoked a 
regular cigarette.  This finding was consistent with the ITC 4-Country longitudinal analyses 
and supports the hypothesis that “light” cigarette smokers would be even more likely to believe 
that “light” cigarettes are less harmful.  As noted in Study 2, and consistent with the model 
presented in Figure 1, “light” cigarette smokers are exposed to the marketing suggesting that 
their cigarettes are less harmful and this perception is reinforced by the sensory experience and 
the anticipation of the sensory experience of “light” cigarettes.   
We found that respondents who believed that smoking would not lead to health 
problems for them (so those who were less concerned about their health) were more likely to 
believe that “light” cigarettes are healthier.  We also found that those who believed that they 
were addicted to tobacco were less likely to believe that “light” cigarettes are healthier.  
Because this is a cross-sectional study, we cannot determine the direction of this relation. 
However, it seems likely that those who believe that “light” cigarettes are healthier would also 
be less concerned about their health and think that they are not as addicted to cigarettes.  This 
could be because they either currently smoke “light” cigarettes and therefore expect that their 
health risks are reduced or they know that they can always smoke “light” cigarettes in the 
future as a risk reduction strategy. 
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This study was the first to examine factors that are associated with the belief that 
“light” cigarettes are healthier among adolescents in North America.  Most importantly, this 
study demonstrated the powerful link between sensory beliefs about “light” cigarettes and the 
belief that these cigarettes are less harmful.  These findings, however, are cross-sectional.  A 
stronger study would be to examine whether the beliefs that “light” cigarettes are smoother and 
that “light” cigarettes are less harsh would predict the belief that “light” cigarettes are healthier 
longitudinally.  This is the focus of Study 5, to which we now turn. 
4.5 STUDY 5 INTRODUCTION 
 
 Study 4 established that there is an association between the sensory beliefs (that “light” 
cigarettes are less harsh and “light” cigarettes are smoother) and the belief that “light” 
cigarettes are healthier cross-sectionally.  Study 5 extends the findings of Study 4 by 
examining which factors predict the belief that “light” cigarettes are healthier longitudinally 
among adolescent smokers in North America.   
I examine: 
1) Whether smokers who believe that “light” cigarettes are smoother on the throat and 
chest at Wave 3 will be significantly more likely to believe that “light” cigarettes 
are healthier at Wave 4.  This is the main goal of the dissertation. 
2) Whether smokers who believe that “light” cigarettes are less harsh at Wave 3 will 
be significantly more likely to believe that “light” cigarettes are healthier at Wave 
4. This is also the main goal of the dissertation. 
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3) Whether “light” cigarette smokers at Wave 3 are more likely to believe that “light” 
cigarettes are healthier than regular cigarettes at Wave 4.  
4.6 STUDY 5 METHODS 
 
Participants 
 Wave 3 of the North American Student Smoking Survey (NASSS) was conducted in 
the Fall (October-December) of 2001 and Wave 4 was conducted in the Spring (April-May) of 
2002 (the same school year).  The same students were surveyed in their classrooms for the 
follow-up wave.  Self generated identification codes were used to match respondents between 
waves.  The response rate for Wave 4 was 71.8%.  A total of 7,481 respondents completed the 
Wave 4 survey. 
For the purposes of this study, only respondents who were experimental or regular 
smokers at both Waves 3 and 4 (n=6454 did not fall into these categories and were excluded), 
who smoked a cigarette characterizable as “light” or “regular” (n=252 were menthol smokers 
or didn’t respond to the question about type of cigarettes smoked and were therefore excluded) 
were included.  In addition, to ensure that our respondents were the same individuals across 
waves, we excluded any respondents who had inconsistent responses (i.e., male at Wave 3, 
female at Wave 4 or 15 at Wave 3 13 at Wave 4) in age or sex across Waves 3 and 4 (n=47).  
The total sample size for this study was therefore 787.  The retention rate based on these 
selection criteria for remaining in Wave 3 to Wave 4 was 40.1% in Canada (n=609) and 24.2% 
in the United States (n=178). 
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Procedure 
Respondents from Wave 3 were re-surveyed in their classrooms for the Wave 4 survey.  
All survey protocols were consistent with Wave 3 (see Study 4).  Research ethics approval for 
Waves 3 and 4 of this study was obtained from the University of Waterloo. 
Measures 
Measures for Study 5 were exactly the same as in Study 4.  The dependent variable was 
the belief that “light” cigarettes are healthier at Wave 4.  All covariates used in Study 4 
(demographics and smoking behaviour, knowledge of health effects of smoking, use of “light” 
cigarettes, and health concerns about smoking) measured at Wave 3 of the NASSS were used 
in this study.  Again, the main predictor variable was sensory perception which was asked in 
two different ways (“light” cigarettes feel smoother on your throat than regular cigarettes, and 
“light” cigarettes are less harsh than regular cigarettes) and evaluated in two separate models.  
Finally, to determine whether the belief that “light” cigarettes are healthier remains consistent 
across waves, the Wave 3 belief that light cigarettes are healthier was used to predict the Wave 
4 belief that light cigarettes are healthier.  This variable was also used as a control variable to 
determine the unique effect of the belief that light cigarettes are smoother and then in a 
separate model, that “light” cigarettes are less harsh on the later belief that light cigarettes are 
healthier.  Consistent with Wave 3, all variables examining beliefs about “light” cigarettes 
were prefaced by the instruction: “Below are some reasons that people might give for smoking 
light or ultra-light cigarettes.  For each one, please indicate your level of agreement or 
disagreement with the following statements.” 
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Statistical Analyses 
SPSS (version 17) was used for all cross tabs and frequencies.  SAS (version 9.1) was 
used to run generalized estimating equations (GEE) using the PROC GENMOD procedure.  A 
generalized estimating equation (GEE) model was used to test which variables were 
independently associated with the belief that “light” cigarettes are healthier at Wave 4 while 
adjusting for clustering of responses within schools. Separate models were used to test 
whether: (1) the belief that “light” cigarettes feel smoother on your throat at Wave 3 is 
associated with the belief that “light” cigarettes are healthier at Wave 4 and (2) the belief that 
“light” cigarettes are less harsh at Wave 3 is associated with the belief that “light” cigarettes 
are healthier at Wave 4.  All variables mentioned previously were employed as covariates.  
4.7 STUDY 5 RESULTS 
 
Unweighted sample characteristics across Canada and the United States are presented 
in Table 19. These characteristics (unless otherwise noted) are the Wave 3 responses for the 
subsample of respondents who qualified for this study (were established or experimental 
smokers at both waves, smoked either a “light/low tar” cigarette or a regular cigarette, and did 
not have any data across waves that was inconsistent, i.e., differences in age, sex, or smoking 
status that were impossible, for example becoming younger between waves).  The samples 
were similar across Canada and the United States, with differences only in grade and ethnicity 
(which makes sense given that ethnicity groups in Canada and the United States should be 
different, and at the time of our survey, OAC still existed in Ontario).  In both Canada and the 
United States, over half of the adolescent smokers in our sample reported currently smoking a 
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“light” cigarette.  The proportion of “light” cigarette smokers in Canada remained higher 
(58.3%) compared to the U.S. (51.1%). 
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Sex χ2(df=1)=0.56,  p=0.45 
Male 342 43.5% 269 44.2% 73 41.0% 
Female 445 56.5% 340 55.8% 105 59.0% 
Age (years) χ2(df=6)=5.33,  p=0.50 
13 or younger 9 1.1% 7 1.1% 2 1.1% 
14 86 10.9% 60 9.9% 26 14.6% 
15 224 28.5% 176 28.9% 48 27.0% 
16 224 28.5% 180 29.6% 44 24.7% 
17 203 25.8% 154 25.3% 49 27.5% 
18 38 4.8% 29 4.8% 9 5.1% 
19 or older 3 N/A 3 0.5% 0 N/A 
Grade χ2(df=4)=38.72,  p<0.001 
8 0 N/A 0 N/A 0 N/A 
9 104 13.2% 56 9.2% 48 27.0% 
10 223 28.4% 180 29.7% 43 24.2% 
11 231 29.4% 184 30.3% 47 26.4% 
12 224 28.5% 184 30.3% 40 22.5% 
OAC 3 N/A 3 0.5% 0 N/A 
Ethnicity χ2(df=1)=3.97,  p=0.05 
White 610 81.9% 486 83.4% 124 76.5% 
Minority 135 18.1% 97 16.6% 38 23.5% 
Smoking Status Wave 3 χ2(df=1)=2.77,  p=0.10 
Experimental 222 28.2% 163 26.8% 59 33.1% 
Established 565 71.8% 446 73.2% 119 66.9% 
Smoking Status Wave 4 χ2(df=1)=0.00,  p=0.99 
Experimental 199 25.3% 154 25.3% 45 25.3% 
Established 588 74.7% 455 74.7% 133 74.7% 
Cigarettes per week χ2(df=7)=8.11,  p=0.32 
0 130 16.5% 100 16.4% 30 16.9% 
1-5 150 19.1% 107 17.6% 43 24.2% 
6-10 55 7.0% 41 6.7% 14 7.9% 
11-20 84 10.7% 66 10.9% 18 10.1% 
21-30 100 12.7% 83 13.7% 17 9.6% 
31-50 105 13.4% 88 14.5% 17 9.6% 
51-100 100 12.7% 77 12.7% 23 12.9% 
100+ 62 7.9% 46 7.6% 16 9.0% 
Current brand smoked χ2(df=1)=2.88,  p=0.09 
Light/Low Tar 446 56.7% 355 58.3% 91 51.1% 
Regular 341 43.3% 254 41.7% 87 48.9% 
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Beliefs about “Light” Cigarettes 
Table 20 presents the overall beliefs about “light” cigarettes among smokers in the 
selected Wave 3 to Wave 4 sample across Canada and the United States.  Overall, none of the 
differences in beliefs about “light” cigarettes were statistically significant across Canada and 
the United States.  A greater proportion of Canadian high school smokers believed that “light” 
cigarettes are less harsh compared to regular cigarettes (46.6%) than were high school smokers 
in the U.S. (42.7%).  A greater proportion of Canadian high school smokers also believed that 
“light” cigarettes are smoother on the throat than regular cigarettes (43.0%) compared to 
smokers in the U.S. (38.4%).   
Consistent with Study 4 findings, a greater proportion of smokers from U.S. sample at 
Wave 3 believed that “light” cigarettes are healthier than regular cigarettes (28.7%) compared 
to smokers in Canada (22.4%).  This pattern was the same at Wave 4; however, the proportion 
of smokers who believed that “light” cigarettes are healthier at Wave 4 was significantly less in 
both Canada (13.3%) and the U.S. (18.0%).  
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 χ2(df=1)=0.83, p=0.36 
Disagree 415 54.2% 317 53.4% 98 57.3% 






Disagree 444 58.0% 338 57.0% 106 61.6% 






Disagree 591 76.3% 469 77.6% 122 71.3% 






Disagree 657 85.7% 520 86.7% 137 82.0% 
Agree 110 14.3% 80 13.3% 30 18.0% 
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Factors associated with the belief that “Light” Cigarettes are healthier 
Tables 21a and 21b present the results of a generalized estimating equation (GEE) 
model to determine what factors at baseline (Wave 3) were independently associated with the 
belief that “light” cigarettes are healthier at follow-up (Wave 4). Once again 2 separate models 
were constructed to test the unique effect of the belief that “light” cigarettes are less harsh 
(Table 21a) in the first model and the unique effect of the belief that “light” cigarettes are 
smoother (Table 21b) on the throat in the second model.  Again, because the same covariates 
were used in each model the results of the covariates were consistent across both models. 
 Older respondents (respondents in a higher grade) were more likely than younger 
respondents to say that “light” cigarettes are healthier (p<0.001, OR=1.28 95% CI 1.08-1.51).  
Experimental smokers were significantly more likely than established smokers to say that 
“light” cigarettes are healthier (p<0.001, OR=2.57 95% CI 1.48-4.45).  Respondents who did 
not think that smoking was unhealthy were significantly more likely to believe that “light” 
cigarettes are healthier than regular cigarettes (p=0.03, not at all unhealthy vs. extremely 
unhealthy OR=3.88 95% CI 1.40-10.77). 
Other factors that had been significantly associated with the belief that “light” 
cigarettes are less harmful at Wave 3 were no longer significant predictors of this belief at 
Wave 4 (i.e., Canada vs. US, males vs. females, current brand light/low tar vs. regular, health 
concern, and perceived addiction).    
The belief that “light” cigarettes are healthier at Wave 3 was a strong predictor of the 
belief that “light” cigarettes are healthier at Wave 4.  Respondents who had this belief at Wave 
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3 were significantly more likely to have this belief at Wave 4 (p<0.001, OR=6.12 95% CI 
3.80-9.87).   
The main focus of this dissertation was to determine whether the belief that “light” 
cigarettes are smoother and the belief that “light” cigarettes are less harsh would each predict 
the belief that “light” cigarettes are less harmful.  This study found that beliefs about the 
sensory properties of “light” cigarettes were not always significant predictors of the belief that 
“light” cigarettes are healthier at Wave 4.  Consistent with the cross-sectional findings from 
Study 4, those who believed that “light” cigarettes are less harsh than regular cigarettes at 
Wave 3 were more likely to say that “light” cigarettes are healthier at Wave 4 (p=0.02, 
OR=1.72 95% CI 1.08-2.72) (see Table 21a).  However, those who believed that “light” 
cigarettes are smoother on the throat at Wave 3 were no more or less likely to say that “light” 
cigarettes are healthier at Wave 4 (p=0.94, OR=1.02 95% CI 0.68-1.52) (see Table 21b). 
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Table 21a Generalized Estimating Equation of Less Harsh Belief Predicting the Belief that “Light” 










Ratio (95% CI) 
 
p value 
Demographic Variables     
Country     
Canada 609 13.3% 0.71 (0.45-1.12) 0.14 
United States 178 18.0% 1.00 (reference)  
Sex     
Male 342 15.8% 0.95 (0.61-1.49) 0.84 
Female 445 13.2% 1.00 (reference)  
Grade     
8 0 0.0% 1.28 (1.08-1.51)b <0.001 
9   104 12.0%   
10 223 11.8%   
11 231 18.5%   
12 224 13.2%   
OAC 3 66.7%   
Ethnicity     
White 610 14.8% 1.00 (reference) 0.48 
Minority 135 13.6% 0.77 (0.37-1.59)  
Smoking Behaviour     
Smoking Status     
Experimental 222 20.2% 2.57 (1.48-4.45) <0.001 
Established 565 12.1% 1.00 (reference)  
Cigarettes per week     
None 130 22.4% 1.06 (0.93-1.21)b 0.35 
1-5 150 15.3%   
6-10 55 9.1%   
11-20 84 15.9%   
21-30 100 4.1%   
31-50 105 9.6%   
51-100 100 14.3%   
100+ 62 23.3%   
Health Knowledge     
Do you believe smoking is unhealthy?     
Not at all 26 34.6% 3.88 (1.40-10.77) 0.03 
Slightly 65 17.7% 1.79 (0.98-3.30)  
Somewhat 208 16.0% 1.25 (0.77-2.03)  
Extremely 481 12.2% 1.00 (reference)  
149 
   
Table 21a Generalized Estimating Equation of Less Harsh Belief Predicting the Belief that “Light” 
Cigarettes are Healthier: NASSS Baseline- Follow-Up (Waves 3-4) Continued 
 
 
aThe belief prevalences presented for each response category of each factor are not adjusted for the 









Ratio (95% CI) 
p value 
Currently smoke Light/Low tar 
cigarette? 
    
Light/Low Tar 446 14.4% 0.97 (0.54-1.73) 0.92 
Regular 341 14.3% 1.00 (reference)  
Health Concern     
How likely do you think it is that 
smoking will lead to health 




Very Unlikely  96 22.3% 1.63 (0.61-4.31) 0.15 
Somewhat Unlikely 105 24.0% 2.11 (1.04-4.28)  
Somewhat Likely 301 12.2% 1.23 (0.68-2.25)  
Very Likely 281 10.3% 1.00 (reference)  
Have you ever felt like you were 
addicted to tobacco? 
    
Yes 464 12.3% 1.15 (0.60-2.21) 0.67 
No 285 17.8% 1.00 (reference)  
Light cigarettes are healthier 
(Wave 3)   
  
Agree/Strongly Agree 184 34.6% 6.12 (3.80-9.87) <0.001 
Disagree/Strongly            
Disagree/Neutral/DK 
591 8.1% 1.00 (reference)  
Light cigarettes less harsh     
Agree/Strongly Agree 350 20.6% 1.72 (1.08-2.72) 0.02 
Disagree/Strongly            
Disagree/Neutral/DK 
415 9.3% 1.00 (reference)  
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Table 21b Generalized Estimating Equation of Smoother Belief Predicting the Belief that  










Ratio (95% CI) 
 
p value 
Demographic Variables     
Country     
Canada 609 13.3% 0.71 (0.45-1.12) 0.14 
United States 178 18.0% 1.00 (reference)  
Sex     
Male 342 15.8% 0.95 (0.61-1.49) 0.84 
Female 445 13.2% 1.00 (reference)  
Grade     
8 0 0.0% 1.28 (1.08-1.51)b <0.001 
9   104 12.0%   
10 223 11.8%   
11 231 18.5%   
12 224 13.2%   
OAC 3 66.7%   
Ethnicity     
White 610 14.8% 1.00 (reference) 0.48 
Minority 135 13.6% 0.77 (0.37-1.59)  
Smoking Behaviour     
Smoking Status     
Experimental 222 20.2% 2.57 (1.48-4.45) <0.001 
Established 565 12.1% 1.00 (reference)  
Cigarettes per week     
None 130 22.4% 1.06 (0.93-1.21)b 0.35 
1-5 150 15.3%   
6-10 55 9.1%   
11-20 84 15.9%   
21-30 100 4.1%   
31-50 105 9.6%   
51-100 100 14.3%   
100+ 62 23.3%   
Health Knowledge     
Do you believe smoking is 
unhealthy? 
    
Not at all 26 34.6% 3.88 (1.4-10.77) 0.03 
Slightly 65 17.7% 1.79 (0.98-3.30)  
Somewhat 208 16.0% 1.25 (0.77-2.03)  
Extremely 481 12.2% 1.00 (reference)  
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Table 21b Generalized Estimating Equation of Smoother Belief Predicting the Belief that “Light” 
Cigarettes are Healthier: NASSS Baseline- Follow-Up (Waves 3-4) Continued 
 
 
aThe belief prevalences presented for each response category of each factor are not adjusted for the 











Ratio (95% CI) 
p value 
Currently smoke Light/Low tar 
cigarette? 
    
Light/Low Tar 446 14.4% 0.97 (0.54-1.73) 0.92 
Regular 341 14.3% 1.00 (reference)  
Health Concern     
How likely do you think it is that 
smoking will lead to health 




Very Unlikely  96 22.3% 1.63 (0.61-4.31) 0.15 
Somewhat Unlikely 105 24.0% 2.11 (1.04-4.28)  
Somewhat Likely 301 12.2% 1.23 (0.68-2.25)  
Very Likely 281 10.3% 1.00 (reference)  
Have you ever felt like you were 
addicted to tobacco? 
    
Yes 464 12.3% 1.15 (0.60-2.21) 0.67 
No 285 17.8% 1.00 (reference)  
Light cigarettes are healthier 
(Wave 3)   
  
Agree/Strongly Agree 184 34.6% 6.12 (3.80-9.87) <0.001 
Disagree/Strongly            
Disagree/Neutral/DK 
591 8.1% 1.00 (reference)  
Light cigarettes are smoother     
Agree/Strongly Agree 321 18.2% 1.02 (0.68-1.52) 0.94 
Disagree/Strongly            
Disagree/Neutral/DK 
444 12.0% 1.00 (reference)  
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4.8 STUDY 5 DISCUSSION 
 
Consistent with research among young adults in Canada (CTUMS, 2003), the majority 
of Canadian smokers in our sample at both Waves 3 (54.9%) and Wave 4 (58.3%) smoked 
“light” cigarettes.  Fewer smokers in the US smoked “light” cigarettes at both Waves 3 
(46.4%) and Wave 4 (51.1%).   
A lower proportion of respondents in our Study 5 sample at Wave 4 believed that 
“light” cigarettes are less harmful (13.3% in Canada, 18.0% in the US) compared to Wave 3 
(22.4 in Canada, 28.7% in the US).  As noted in Study 4, the Wave 3 NASSS survey in Canada 
was conducted in the Fall of 2001, slightly before a media campaign warning about the dangers 
of “light” cigarettes was launched as well as news coverage of Health Canada’s intent to 
regulate “light/mild” cigarettes (in December 2001).  Wave 4 of the NASSS was conducted 
after the launch of media campaigns warning about the deception of “light” cigarettes (in the 
Spring of 2002).  Therefore, education about the deception of “light” cigarettes occurred 
between Waves 3 and 4 in Canada and a subsequent drop in the belief that “light” cigarettes 
are healthier is not surprising.  Further, the percentage of adolescent smokers who believe that 
“light” cigarettes are healthier (13.3% in Canada) was similar to the percentage of adult 
smokers in Canada (14.7%) in our ITC Four Country Survey at the same time point (Wave 4 of 
NASSS was conducted in the Spring of 2002 and Wave 1 of the ITC Four Country Survey was 
conducted a few months later in October of 2002).  
This explanation does not, however, explain the sharp drop in the belief that “light” 
cigarettes are healthier in the United States, particularly since the belief that “light” cigarettes 
are less harmful was much higher among adults in our ITC Four Country Survey during a 
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similar time period. It is possible that asking adolescents about whether “light” cigarettes are 
healthier heightened awareness about the deception of “light” cigarettes and smokers in both 
countries were therefore more likely to know that “light” cigarettes are no healthier by the 
second wave.  Another possibility is that the sample in the United States differed between 
waves because of the low retention rate of respondents in the United States across waves. In 
Canada, the retention rate was 40.1% whereas in the United States the retention rate was 
24.2%.   It’s possible that differences between waves therefore reflected differences in the 
samples across waves particularly in the United States where attrition between waves was 
greater. 
Despite the fact that there were fewer respondents who believed that “light” cigarettes 
are healthier at Wave 4, the belief that “light” cigarettes are healthier at Wave 3 remained a 
very significant predictor of the belief that “light” cigarettes are healthier at Wave 4.  This 
suggests the beliefs remain at least somewhat consistent between waves. 
As hypothesized, the belief that “light” cigarettes are less harsh was a significant 
predictor of the belief that “light” cigarettes are healthier.  Respondents who said that “light” 
cigarettes are less harsh at Wave 3 were significantly more likely to say that “light” cigarettes 
are healthier at Wave 4. Indeed, this relation was significant even after controlling for the 
existing belief that “light” cigarettes are healthier.  The odds ratio of the belief that “light” 
cigarettes are less harsh predicting the belief that “light” cigarettes are healthier was less in the 
longitudinal model compared to the cross-sectional model.  However, this is not surprising 
given that we were modelling having a belief approximately 7-8 months after the initial belief 
that “light” cigarettes are less harsh and after controlling for the existing belief that “light” 
cigarettes are healthier.  Thus, we were able to tease out the unique contribution of the belief 
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that “light” cigarettes are less harsh.  In fact, we may have been over-partialling by including 
prior beliefs about “light” cigarettes in our model. 
In addition, the fact that the belief that “light” cigarettes are less harsh predicted the 
belief that “light” cigarettes are healthier longitudinally is even more powerful because we had 
a low retention rate for our sample of only those smokers who remained smokers between 
Waves 3 and 4.  Yet despite the fact that we had a lower sample, we were still able to find a 
relation between the belief that “light” cigarettes are less harsh and the belief that “light” 
cigarettes are healthier. 
In fact, the fact that we had potential overpartialling of our models (by including the 
prior belief that “light” cigarettes are healthier), and a low retention rate between waves may 
explain why the belief that “light” cigarettes are smoother did not predict the belief that “light” 
cigarettes are healthier longitudinally.  The belief that “light” cigarettes are less harsh was 
stronger cross-sectionally which may be why it predicted the healthier belief longitudinally.  
However, the belief that “light” cigarettes are smoother was not as significant at Wave 3 and 
therefore may have been less likely to predict longitudinally after partialling out the effect out 
the initial belief that “light” cigarettes are healthier at Wave 3 with our low retention rate.  
Although it is surprising that the belief that “light” cigarettes are smoother at Wave 3 
did not predict the belief that “light” cigarettes are healthier at Wave 4, unlike what was found 
in the other studies in this dissertation, we still found evidence that sensory beliefs about 
“light” cigarettes predict the belief that “light” cigarettes are healthier.  The belief that “light” 
cigarettes are less harsh seems to be more closely tied to the belief that “light” cigarettes are 
healthier at least among adolescents.  Unfortunately, we did not ask about the belief that 
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“light” cigarettes are less harsh among any of our adult samples and we therefore don’t know 
whether the less harsh beliefs is also more closely linked the belief that “light” cigarettes are 
less harmful for adults. 
Current “light” cigarette smokers were no more or less likely to believe that “light” 
cigarettes are healthier longitudinally.  This is contrary to what was found in Study 1 using 
data from adults in the ITC 4 Country Survey.  There was an association between being a 
“light” cigarette smoker and believing that “light” cigarettes are healthier cross-sectionally 
among North American adolescents in Study 4.  However, as noted previously, it is possible 
that this relation was no longer significant longitudinally because the model as over-partialled 
by controlling for the prior belief that “light” cigarettes are healthier.   
Experimental smokers were more likely than established smokers to say that “light” 
cigarettes are healthier. It is possible that experimental smokers use the belief that “light” 
cigarettes are healthier as an excuse to try smoking.  Over time, established smokers may be 
less likely to have this belief but continue to smoke because they are already addicted.  Future 
research should examine whether the belief that “light” cigarettes are healthier leads non-
smokers to initiate smoking and whether this belief is associated with continuing to smoke 
regularly.  Research should also examine whether smokers who believe that “light” cigarettes 
are healthier are less likely to try to quit smoking.  
156 
   
4.9 CHAPTER 4 GENERAL DISCUSSION 
 
Studies 4 and 5 were the first studies to examine beliefs about and use of “light” 
cigarettes among adolescent smokers in both Canada and the United States.  These studies 
found that consistent with research among adults, the sensory belief about “light” cigarettes is 
a powerful predictor of the belief that “light” cigarettes are healthier.  The belief that “light” 
cigarettes are less harsh was a consistent predictor of the belief that “light” cigarettes healthier 
both cross-sectionally and longitudinally.  The belief that “light” cigarettes feel smoother was 
associated with the belief that “light” cigarettes are healthier, but only cross-sectionally. 
These studies also demonstrated that a minority of adolescents in North America 
believe that “light” cigarettes are less harmful.  Our findings were consistent with those of the 
adults from Canada and the United States in the ITC 4 Country Survey (which was conducted 
during a similar time period as the NASSS).16 Adolescents in the NASSS were asked whether 
“light” cigarettes are healthier than regular cigarettes whereas adults in the ITC 4 Country 
Survey were asked whether “light” cigarettes are less harmful.  Canadian adolescents (13.3% 
at Wave 4) were nearly identical in their belief that “light” cigarettes are healthier to Canadian 
adults belief that “light” cigarettes are less harmful (14.7% at Wave 1) at similar time points. 
Adolescents in the United States (18.0% in Wave 4) were much less likely than both Wave 1 
and 2 US adult respondents (32.0% at Wave 1; 28.8% at Wave 2) to believe that “light” 
cigarettes are healthier (or in the adult sample that they are less harmful).  This may be a 
reflection of differences in the NASSS adolescent sample in the United States which had a 
lower retention rate. 
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Adolescent smokers in our sample were less likely to believe that “light” cigarettes are 
smoother and that “light” cigarettes are less harsh compared to adult smokers in China, 
Canada, the United States, the United Kingdom, and Australia.  Whereas the majority of 
smokers in these countries had this belief, 43% of smokers in Canada believed that “light” 
cigarettes are smoother and 38.4% of smokers in the United States had this belief.  There are 
several possible explanations for these differences.  First, it is possible that because adolescent 
smokers have less experience with smoking cigarettes (and using “light” cigarettes) they are 
less likely to know whether these cigarettes are smoother or less harsh.  Indeed, fewer 
adolescents in Canada (58.3% adolescents at Wave 4 vs. 61.3% adults at Wave 2 in study 1) 
and the United States (51.1% adolescents at Wave 4 vs. 61.9% adults at Wave 2 in study 1) 
reported that their current brand was a “light” cigarette compared to adult smokers.  Although 
package designs for “light” cigarette can convey the perception that the brand is smoother, the 
experience itself may also be a key component in reinforcing this perception. 
This theory, however, would not explain why there were so many smokers in China 
who believed that their brand of cigarettes was smoother despite the fact that few smokers in 
China smoked a “light” or “low tar” cigarette.  Cigarettes in China and North America may 
differ in their design (e.g. additives, ventilation, etc.) although research by O’Connor et al. 
(2010) suggests that Chinese cigarettes are very similar to North American cigarettes.  It may 
be the case that this has more to do with the differences in smoking contexts.  In China, 
advertising for “light” cigarettes is much more explicit and claims may actually say that a 
particular brand is smoother.  The study in China was also conducted much later than the 
NASSS survey.  There may have been more brands with “smooth” descriptors on the market in 
China during this time compared to North America because the tobacco industry has been 
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anticipating bans on “light” descriptors more recently.  At the time of Waves 3 and 4 of the 
NASSS, no countries had banned “light” descriptors and discussions about the deception of 
“light” cigarettes were just beginning in North America.  The use of “smooth” descriptors was 
therefore less important.  Therefore the use of “smooth” descriptors, etc. may account for the 
higher percentage of smokers overall in China believing that “light” or “low tar” cigarettes are 
smoother compared to our Wave 4 NASSS survey which was conducted 4 years prior to the 
Wave 1 ITC China survey. 
A second (most likely) explanation for the differences in adolescent and adult smokers’ 
beliefs about the smoothness of “light” cigarettes is that the belief items were measured 
differently.  In the adult ITC 4 Country survey, we asked respondents whether they 
agreed/disagreed that “light” cigarettes are smoother on the throat and chest than regular 
cigarettes.  In the adolescent NASSS survey, we asked respondents whether the belief that 
“light” cigarettes are smoother was a reason people might give for smoking “light” or “ultra-
light” cigarettes.  We would anticipate that reasons for smoking “light” cigarettes should be 
correlated with one’s own beliefs about “light” cigarettes. However, it is possible that smokers 
would not identify this as a reason for choosing these brands despite the fact that they may 
believe that these cigarettes are indeed “less harsh” or “smoother.” 
Despite differences in methodology, measures, time periods, and across cultures, 
Studies 1 to 5 demonstrated a powerful association between the sensory belief that “light” or 
“low tar” cigarettes are smoother and the belief that “light” or “low tar” cigarettes are less 
harmful.  This association was found both cross-sectionally and longitudinally across adults 
and adolescents in 5 countries: Canada, the United States, the United Kingdom, Australia, and 
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China.  This finding predicts even above and beyond the prior belief that “light” cigarettes are 
less harmful (or healthier).   
Studies 1 to 5 clearly demonstrate the urgent need to address the sensory properties of 
“light” cigarettes by regulating aspects of the product and package design that create the 
impression that a particular brand is smoother and therefore less harmful.    
Limitations 
These studies used a convenience sample of high school students in Canada and the 
United States.  This sample was meant to provide similar demographic representation to allow 
for comparisons between Canada and the United States.  However, these schools were not 
randomly selected and certain regions (i.e. Quebec) were not included in the sample.  As a 
result, our findings are not representative of all adolescents in all of North America. 
Our Wave 3 to Wave 4 sample may also be biased because we only selected 
respondents who continued to be smokers between Waves 3 and 4.  Individuals who quit 
smoking between waves were therefore excluded from these analyses.  However, in order to be 
consistent with the other studies in this dissertation, we wanted to focus on respondents who 
were current smokers.  It was therefore necessary to exclude anyone who had quit smoking.  
We would, however, anticipate that those who quit smoking between waves would be very 
different in their beliefs about “light” cigarettes. For example, it is possible that those who quit 
smoking are less likely to believe that “light” cigarettes are healthier and are therefore more 
motivated to quit smoking to the extent that they are health-concerned.  Future research should 
examine whether this hypothesis is accurate.  
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The measures developed for the North American Student Smoking Survey were 
designed before the measures used in the International Tobacco Control Surveys (ITC).  Some 
of the questions were therefore not as optimal as we had asked in the ITC survey. For example, 
our dependent measure in the North American Student Smoking Survey was whether you 
believe that “light” cigarettes are healthier.  This belief was improved upon by asking instead 
about whether you believed that “light” cigarettes are less harmful and this new measure was 
used in the ITC surveys.  We hypothesized that respondents would be less likely to agree with 
the statement that “light” cigarettes are healthier because it is biased. Respondents may be 
reluctant to agree because of the term healthy when it is clear that cigarettes are not healthy. 
However, respondents might be more likely to agree that “light” cigarettes are less harmful 
because it would seem less foolish to have this belief.  Overall the belief that “light” cigarettes 
are less harmful among adults and adolescents were similar in the baseline wave suggesting 
that these measures are fairly comparable.   
The prompts for the measures used to assess beliefs about “light” cigarettes among 
smokers in the NASSS were also phrased differently compared to the ITC surveys.  We asked 
whether the belief that “light” cigarettes are healthier, that “light” cigarettes are smoother, and 
that “light” cigarettes are less harsh would be a reason someone might give for smoking “light” 
or “ultra-light” cigarettes.  It is possible that respondents may not think each of the beliefs is a 
reason someone might choose to smoke these brands but they would believe the statement (that 
“light” cigarettes are healthier, that they are smoother, that they are less harmful).  It is also 
possible that because these statements are not personalized (we ask whether this is a reason 
“people might give” not a reason “you might give”), they may think there are people who 
would smoke light or ultra-light cigarettes for those reasons, even though they would not or do 
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not believe it themselves.  We anticipate, however, that one’s own beliefs about “light” 
cigarettes should be correlated with the belief that others would choose “light” cigarettes. 
Next Studies 
The focus of Studies 1 to 5 were to examine generally how the belief that “light” 
cigarettes/LLT cigarettes are smoother related to the belief that “light”/LLT cigarettes are less 
harmful across adults and adolescents in: Canada, the United States, the United Kingdom, 
Australia, and China.   
Now that we have established the universality of the influence of the belief that 
“light”/LLT cigarettes are smoother on the belief that “light”/LLT cigarettes are less harmful, it 
is important to examine beliefs about one’s own brand.  It is important to know that across 
smokers of “light” and regular cigarettes, the belief that “light”/LLT cigarettes are smoother 
predicts the belief that “light”/LLT cigarettes are less harmful.  However, linking the 
perception that your brand is smoother (based on the sensory and marketing aspects of your 
particular brand) to the belief that your brand of cigarettes is less harmful is the next logical 
step.    
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CHAPTER 5: WHAT FACTORS ARE ASSOCIATED WITH THE BELIEF THAT 
“YOUR OWN BRAND OF CIGARETTES” IS LESS HARMFUL CROSS-
SECTIONALLY? EVIDENCE FROM THE INTERNATIONAL TOBACCO 
CONTROL CANADA AND CHINA STUDIES 
 
5.0 CHAPTER 5 INTRODUCTION 
 
 The previous studies extended research demonstrating that adult smokers in 5 countries, 
and adolescents in North America, believed that LLT cigarettes are less harmful.  These studies 
also demonstrated that in every one of these groups, the belief that LLT cigarettes are less 
harmful was predicted by the sensory belief that LLT cigarettes are either smoother or less 
harsh. This link was established across all groups both cross-sectionally and longitudinally. 
 However, previous research has not addressed the central question which is whether 
smokers believe that their own brand of cigarettes is less harmful.  To what extent do smokers 
believe that their brand of cigarettes is less harmful? Does the perception that your own brand 
is smoother predict believing that your brand of cigarettes is less harmful? Then finally, are 
smokers whose brand is a “light” or “low tar” cigarette more likely to say that their brand is 
smoother and therefore that their brand is less harmful? 
 This is the first series of studies to examine beliefs about one’s own brand rather than 
general beliefs about “light” or “low tar” cigarettes among all smokers.  These studies focused 
on smokers’ general ideas about “light” cigarettes but did not ask smokers about their own 
brand.  Beliefs about smokers’ own brand are even more powerful because these beliefs do not 
need to rely on the smoker being able to identify the type of cigarette (e.g., “light”) that he/she 
smokes.  It is both personal and specific to relate the smokers’ perceptions of smoking (and 
marketing) of their cigarette to their perceptions of the relative harmfulness of their own 
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cigarette brand.  This research lays the foundation for future studies to examine product and 
package characteristics that influence the belief that your brand is smoother and consequently 
that your brand is less harmful.  Additionally, future research can link beliefs about one’s own 
brand of cigarettes to changes in a respondents’ behaviour (e.g., quitting, smoking initiation).   
Studies 6 and 7 therefore examine the relation between believing that your brand of 
cigarettes is smoother and believing that your brand of cigarettes is less harmful among 
smokers in both Canada (a Western country with a long history of “light” cigarette use as well 
as a history of messages countering the deceptive nature of “light” cigarettes) and China (an 
Eastern country with a shorter history of “light” cigarette use and continued “light” cigarette 
advertising with explicit health claims). 
In addition, we will examine whether your brand is a LLT cigarette predicts the belief 
that your cigarette is less harmful.  Finally, we will test whether the belief that your brand is 
smoother mediates the relation between whether you smoke a LLT cigarette and whether you 
believe that your cigarette is less harmful. Study 6 will examine these research questions cross-
sectionally in Canada, and Study 7 will examine these research questions cross-sectionally in 
China.  We are unable to examine these issues longitudinally at this time because the data for 
the follow-up waves are currently being collected in both of these countries.  
 
5.1 STUDY 6 INTRODUCTION 
 
The purpose of Study 6 is to examine which factors are associated with the belief that 
your cigarettes are less harmful among adult smokers in Canada cross-sectionally. Canada was 
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the only country that was selected from the ITC Four Country Survey for Wave 6.  I chose 
only Canada for this study because rather than relying on self reported data about whether the 
smoker’s brand was a LLT cigarette, I used information provided about their cigarette brand 
and coded it into “light” or “regular” categories.  I was able to do this only for because of my 
familiarity with these brands.  There was a voluntary removal by the tobacco industry of 
“light” and “low tar” descriptors that was introduced immediately before the start of our survey 
wave (these terms were to be completely removed by August 2007).  However, many of the 
new terms used to describe “light” and “regular” cigarettes were documented in Canada 
(Physicians for a Smoke-Free Canada, 2007).  In addition, many terms such as “light” and 
“regular” to describe their brand continued to be used by respondents. In the other three 
countries (the United States, the United Kingdom, and Australia) complete information on 
brands and whether they were LLT was not available.  
Brands in the United Kingdom and Australia were more difficult to code because these 
terms had been banned many years before our ITC Four Country Survey Wave 6 (in 2003 in 
the United Kingdom, in 2005 in Australia).  There was much more variability therefore, in the 
terms that were used in these countries and many were unfamiliar (e.g., purple).  The brands 
from the United States did have terms such as “light” and “regular” still on cigarette packages, 
but again there were brands I was unfamiliar with and therefore unable to code.  I therefore 
decided that for the purposes of this study I would focus only on beliefs about the harmfulness 
of one’s own brand of cigarettes among smokers in Canada only. 
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I examine: 
1) Whether smokers who believe that “my brand of cigarettes” is smoother on the 
throat will be significantly more likely to believe that their brand of cigarettes is 
less harmful.  This is the main goal of this dissertation. 
2) The prevalence of the belief that “my brand of cigarettes” is smoother on the throat 
in the ITC Wave 6 survey in Canada. 
3) Whether “light” cigarette smokers will be more likely to say that their brand of 
cigarettes is less harmful compared to regular cigarette smokers. 
4) Whether “light” cigarette smokers will be more likely to say that “my cigarettes” 
are smoother and therefore that their brand is less harmful. In other words, whether 
the perception that “my cigarettes” are smoother mediates the relation between 
being a “light” cigarette smoker and the belief that your brand is less harmful.    
5.2 STUDY 6 METHODS 
Participants 
Respondents were from Wave 6 of the ITC Four Country Survey conducted September 
2007 to February 2008.  Respondents were either from the recontact sample (from previous 
waves) or from the Wave 6 replenishment sample.  Table 22 provides the recontact and 
replenishment rates for Wave 6 respondents.  As mentioned, for the purposes of this study we 
only selected respondents from Canada (n=2015) because we wanted to code the respondent’s 
current brand (into “light” or regular cigarette categories). Respondents who smoked menthol 
cigarettes (n=80) or whose brands could not be categorized (n=522) were excluded. Only daily 
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or weekly smokers were selected (n=325 quitters or monthly smokers were removed).  The 
total n for this study was therefore 1,088. 
Table 22 Recontact and Replenishment Rates Waves 1-6: ITC Canada 
 Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 
Recontact 
Rate (%) N/A 75.8% 71.2% 74.4% 70.6% 72.4% 
Recontact 
Rate (n) N/A 1679 1563 1510 1428 1460 
Replenishment 
(n) N/A 517 545 519 594 555 
Overall (n) 2214 2196 2108 2029 2022 2015 
 
Procedures 
The procedures used for Wave 6 of the International Tobacco Control 4 Country 
Survey (ITC-4) were exactly the same as those used at Waves 1 and 2 (see Study 1). 
Measures 
The measures used in this study were not exactly the same as those used in Study 1.  
Although in Study 1, I examined beliefs about “light” cigarettes among smokers across the 
four countries, the main goal of the current study was to examine beliefs about one’s own 
brand of cigarettes cross-sectionally among smokers in Canada.  The results of this study 
would not be directly comparable to Study 1 in any case.  In addition, we wanted this study to 
be as comparable to Study 7 among smokers in China as possible.  We therefore changed some 
variables to be consistent with our ITC China Survey (Study 7).  I have noted where such 
variables have been changed. For the entire ITC Four Country Wave 6 survey see Appendix J: 
ITC Four Country Survey Wave 6. 
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Dependent Variable 
Beliefs About the Harmfulness of Respondents’ Own Brand of Cigarettes 
Respondents were asked: “Based on your experience of smoking, do you think that the 
brand you usually smoke [current brand], might be a little less harmful, no different, or a little 
more harmful, compared to other cigarette brands?”  Responses were: 1=A little less harmful 
2=No different 3=A little more harmful. “Don’t know” responses were excluded.17  This 
variable was recoded so that 1=A little less harmful and 0=A little more harmful/No different. 
Independent variables 
Demographics and Smoking Behaviour 
Standard demographic measures included: sex (female/male), age (categorized as: 18-
24, 25-39, 40-54, 55+), ethnicity (minority group which was coded as non-white vs. majority 
group which was coded as white), household income per month (categorized as: low, medium, 
high, no answer), and education (categorized as: low, medium, high). Measures of cigarette 
consumption included: daily/weekly smoking, and cigarettes per day.18  
Knowledge of Health Effects of Smoking 
 Respondents were asked whether smoking causes: stroke, impotence, blindness, 
peripheral vascular disease, mouth and throat cancer, lung cancer in non-smokers, and whether 
second hand smoke causes asthma in children.  Responses were coded so that no and don’t 
know=0 and yes=1.  Responses were then summed together to form the measure of health 
knowledge (ranging from 0 to 6). The Cronbach alpha for this scale was 0.71 which suggests 
that this scale was reasonably reliable.  
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Self-Reported Use of “Light” Cigarettes 
Respondents who had a brand that they usually smoked regularly were asked to give 
the name of the brand and the variety.  Survey interviewers were given detailed instructions 
about how to probe to ensure that they got detailed brand information so that brands could be 
coded according to strength.19 Brands were initially assigned to one of 44 categories which 
were then assigned as “light/ultra light,” “regular,” “menthol” or system missing.  Menthol 
categories were removed for these analyses and the final variable was therefore coded as: 
“light/ultra light” vs. “regular.”  Table 23 provides the brand coding for each respondents’ 
brand.   
We did not ask respondents whether they currently smoked a cigarette described as 
“light,” “mild” or “low tar” at this wave and we therefore could not determine the correlation 
between this self-ascription and our own categorizations based on their reported cigarette 
brand.  We also did not ask respondents to provide the tar level of their primary brand of 
cigarettes as we had in the ITC China study.  Further, we were unable to code the tar level of 
each brand because we did not have comprehensive data on ISO tar values by brand name (we 
had data for 21 of the 214 brands). 
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Table 23 Brand Coding for Respondents’ Current Brand: ITC Canada 
Brand Name Contains the Word(s) 
 
Strength Code 
'Mild'  ‘Light’ 
'Regular'    
  
‘Regular’ 
'Light'  ‘Light’ 
'Menthol' ‘Menthol’ 
‘Smooth'  ‘Light’ 
'Extra Mild'  ‘Light’ 
'Light Smooth' ‘Light’ 
'Gold' ‘Regular’ 
'Light Menthol' ‘Menthol’ 
'Extra Light'  ‘Light’ 
'Ultra Light' ‘Light’ 
'Ultra Light Menthol' ‘Menthol’ 
'Ultra Mild' ‘Light’ 
'Roll Your Own' ‘System Missing’ 
'Silver' ‘Light’ 
'Special Mild' ‘Light’ 
'Edition' ‘System Missing’ 
'Medium' ‘Regular’ 
'Blonde Regular' ‘System Missing’ 
'Blonde Light' ‘Light’ 
'Special' ‘System Missing’ 
'Medium Light' ‘Light’ 
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Table 23 Brand Coding for Respondents’ Current Brand: ITC Canada (Continued) 




'Slims Menthol' ‘Menthol’ 
'Slims extra mild' ‘Light’ 
'Slims extra mild menthol' ‘Menthol’ 
'Medium ultra mild' ‘Light’ 
'Special light' ‘Light’ 
'Mellow' ‘Light’ 
'Blue' ‘System Missing’ 
'Subtle' ‘Light’ 
'Select' ‘System Missing’ 
'Menthol Smooth' ‘Menthol’ 
'Ultra Smooth' ‘Light’ 
'Extra Smooth' ‘Light’ 
'Sapphire' ‘System Missing’ 
'Special Menthol' ‘Menthol’ 
'Black' ‘Regular’ 
‘Red' ‘Regular’ 
'Special Mild Menthol' ‘Menthol’ 
'Premiere'  ‘System Missing’ 
'Sky' ‘System Missing’ 
'Unknown' ‘System Missing’ 
'N/A' ‘System Missing’ 
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Health Concerns about Smoking  
To assess concerns about the impact of smoking on their health, respondents were 
asked: “to what extent, if at all, has smoking damaged your health? (1= not at all/don’t know, 
2=just a little, 3=a fair amount, 4=a great deal). To assess concerns about the future impact of 
smoking on their health, respondents were asked: “how worried are you, if at all, that smoking 
will damage your health in the future?” (1=not at all worried, 2=a little worried, 3=moderately 
worried, 4=very worried).20  
We also asked smokers to describe their health with response options from 1=poor to 
5= excellent. In addition, smokers were asked whether they considered themselves addicted to 
cigarettes (yes-very addicted, yes-somewhat addicted, not at all). Response options for 
respondents who said they didn’t know whether they were addicted to cigarettes and who 
refused to answer were coded as ‘system missing. 
Sensory Beliefs about Own Brand 
Respondents were asked: “We are interested in the experiences you have with the 
cigarettes you smoke.  Thinking about the cigarettes you usually smoke in relation to other 
cigarettes, are your cigarettes...Harsher or smoother on your throat?” Response options were: 
1=Harsher, 2=About the same, 3=Smoother.  Responses were recoded so that 1=Smoother and 
0=Harsher/About the same.21  
Statistical Analyses 
SPSS (version 17) was used for all statistical analyses.  A complex samples logistic 
regression model was used to test which variables were independently associated with the 
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belief that “your current brand” is less harmful. All analyses were conducted on weighted data 
and all variables mentioned previously were employed as predictors. Analyses were conducted 
in two steps.  The first step was to enter all covariates into the model.  The second step was to 
enter all covariates and the addition of the main explanatory variable (the belief that “your 
cigarettes” are smoother) into the model.  The odds ratios and p values from the first model are 
therefore reported for the covariates and then the odds ratio and p value for the belief that 
“your cigarettes” are smoother is reported from the second model.  The values reported 
therefore demonstrate the unique effect of the belief that “your cigarettes” are smoother after 
controlling for the covariates.  The reported values for covariates are the unique effect of the 
covariates without controlling for the explanatory variable (that “your cigarettes” are 
smoother). 
5.3 STUDY 6 RESULTS 
 
Table 24 presents the unweighted and weighted sample characteristics for respondents 
from Canada only who participated in Wave 6 of the ITC Four Country Survey.  This sample 
was somewhat different from the Canadian sample of the ITC Four Country Survey at Wave 1 
because there were fewer respondents who smoked a “light” or “low tar” cigarette (45.6% in 
the weighted sample at Wave 6 compared to 61.3% at Wave 1).  However, the measure we 
used to code cigarette brand strength at Wave 6 was more conservative because it was based on 
standardized coding of brands rather than respondents’ self report of whether they smoked a 
“light” cigarette.  
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Table 24 Unweighted and Weighted Descriptive Characteristics for ITC Canada 
Respondents from Wave 6 (n=1088) 
 
Factor n Unweighted Weighted 
Sex    
Male 451 41.5% 53.7% 
Female 637 58.5% 46.3% 
Age    
18-24 71 6.5% 14.3% 
25-39 313 28.8% 33.0% 
40-54 441 40.5% 35.0% 
55+ 263 24.2% 17.7% 
Ethnicity    
Majority 976 89.7% 88.9% 
Minority 112 10.3% 11.1% 
Income    
Low 268 24.6% 21.9% 
Medium 385 35.4% 37.1% 
High 360 33.1% 35.4% 
Don’t Know 75 6.9% 5.7% 
Education    
Low 465 42.8% 41.7% 
Medium 404 37.2% 38.6% 
High 217 20.0% 19.7% 
Daily/Weekly Smoking    
Daily smoker 1040 95.6 94.7% 
Weekly smoker 48 4.4% 5.3% 
Cigarettes per day    
1-10 345 31.7% 32.6% 
11-20 486 44.7% 44.1% 
21-30 221 20.3% 20.1% 
31+ 36 3.3% 3.3% 
Current brand smoked    
Light/Low Tar 509 46.8% 45.6% 
Regular 579 53.2% 54.4% 
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Beliefs About Own Brand of Cigarettes 
 Table 25 presents the overall beliefs about Canadian smokers’ own brand of cigarettes 
at Wave 6.  “Light” cigarette smokers were significantly more likely to say that their brand of 
cigarettes are smoother (75.3%) compared to regular cigarette smokers (58.7%).  “Light” 
cigarette smokers were also significantly more likely to say that their brand of cigarettes are a 
little less harmful than other brands (25.5%) compared to “regular” cigarette smokers (8.3%).  
 
 Table 25 Beliefs about your brand: ITC Canada (Wave 6) 
 
Factors Associated with the Belief that Respondents’ Own Brand of Cigarettes is Less 
Harmful 
Table 26 presents the results of a weighted binary logistic regression in to determine 
which factors at Wave 6 in Canada were associated with the belief that “your brand is a little 

















My brand…  χ2(df=2)=33.05, p<0.001 
Harsher  160 15.4% 52 10.5% 108 19.9% 
About the 
same 186 18.0% 70 14.2% 116 21.4% 
Smoother 690 66.6% 372 75.3% 318 58.7% 
My brand…  χ2(df=2)=73.68, p<0.001 
No different 808 75.9% 355 70.8% 453 80.3% 
 A little less 
harmful 174 16.3% 128 25.5% 46 8.3% 
      A little more 
harmful 83 7.8% 18 3.6% 65 11.5% 
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 Respondents in the minority group (non-white) were significantly more likely to say 
that their brand of cigarettes is less harmful than other brands (p=0.04, OR=1.84 95% CI 1.05-
3.24).  Respondents who were more knowledgeable about the health effects of smoking were 
less likely to say that their brand of cigarettes is less harmful than other brands (p=0.04, 
OR=0.88 95% CI 0.78-1.00).  Respondents who were more concerned that smoking would 
damage their health in the future were more likely to say that their brand of cigarettes is less 
harmful than other brands (p=0.008, “a little” vs. “not at all” OR=2.54 95% CI 1.26-5.15; “a 
great deal” vs. “not at all” OR=3.31 95% CI 1.49-7.34).  “Light” or “low tar” cigarette smokers 
were more likely than regular cigarette smokers to say that their brand of cigarettes is less 
harmful than other brands (p<0.001, OR=3.51 95% CI 2.26-5.46).   
The main goal of this study was to determine whether the belief that your own brand of 
cigarettes is smoother is significantly associated with the belief that your own brand of 
cigarettes is less harmful.  Indeed we found evidence to support this hypothesis.  Smokers who 
believed that their brand of cigarettes was smoother were significantly more likely to say that 
their brand of cigarettes was less harmful compared to those who said that their brand of 
cigarettes was harsher or about the same (p=0.004, OR=2.23 95% CI 1.29-3.86). 
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Table 26 Logistic Regression of belief “your brand is less harmful”: ITC Canada Wave 6 
 
Factor        n Your Brand 
Less Harmfula 
Adjusted Odds Ratio 
(95% CI) 
   p 
value 
Demographic variables     
Sex     
Male 637 17.9% 0.83 (0.55-1.27) 0.40 
Female 451 15.4% 1.00 (reference)  
Age (years)     
18-24 71 13.6% 1.00 (reference) 0.68 
25-39 313 15.4% 1.08 (0.43 – 2.71) 
 
 
40-540 441 18.0% 1.28 (0.51 – 3.22) 
 
 
55+ 263 18.5% 1.47 (0.57 – 3.80)  
Ethnicity     
Majority 976 15.5% 1.00 (reference) 0.04 
Minority 112 25.3% 1.84 (1.05 – 3.24)  
Income     
Low 268 15.0% 1.87 (0.50 – 1.50) 0.67 
Medium 385 16.9% 1.07 (0.65 – 1.75)  
High 360 17.6% 1.00 (reference)  
Don’t Know 75 13.3% 0.64 (0.28 – 1.47)  
Education     
Low 465 15.2% 0.69 (0.40 – 1.18) 0.30 
Medium 404 15.7% 0.69 (0.41 – 1.16)  
High 217 20.8% 1.00 (reference)  
Smoking Behaviour     
Daily/Weekly Smoking     
Daily smoker 1040 16.6% 1.20 (0.47 – 3.03) 0.70 
Weekly smoker 48 17.0% 1.00 (reference)  
Cigarettes per day     
0-10 345 14.6% 1.01 (0.98 – 1.03)b 0.64 
11-20 486 19.2%   
21-30 221 15.4%   
31+ 36 7.8%   
Health Knowledge     
0 34 22.1% 0.88 (0.78 – 1.00)b 0.04 
1 28 26.4%   
2 38 16.4%   
3 74 16.0%   
4 158 20.9%   
5 260 17.7%   
6 354 15.1%   
7 138 12.1%   
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Table 26 Logistic Regression of belief “your brand is less harmful”: ITC Canada Wave 6 
Continued 
 
aThe belief prevalences presented for each response category of each factor are not adjusted for the 








Ratio (95% CI) 
 
p value 
Current brand smoked     
Light/Low Tar 509 25.2% 3.51 (2.26 – 5.46) <0.001 
Regular 579 9.3% 1.00 (reference)  
Health Concern     
Worried Smoking has Damaged 
Health  
    
A Great Deal 129 9.9% 0.38 (0.15 – 0.95) 0.20 
A Fair Amount 273 16.4% 0.77 (0.39 – 1.54)  
A little 495 17.2% 0.83 (0.46 – 1.50)  
Not at all/Don't know 191 20.0% 1.00 (reference)  
Worried Smoking will Damage 
Health 
    
A Great Deal 293 19.5% 3.31 (1.49 – 7.34) 0.008 
A Fair Amount 337 13.1% 1.80 (0.83 – 3.89)  
A little 310 19.7% 2.54 (1.26 – 5.15)  
Not at all/Don't know 148 11.7% 1.00 (reference)  
Describe your health     
1 Poor 51 12.4% 1.03 (0.82-1.30)b 0.79 
2 Fair 187 12.7%   
3 Good 461 17.4%   
4 Very Good 292 19.2%   
5 Excellent 96 14.1%   
Perceived Addiction      
Very 779 15.0% 0.42 (0.12 – 1.46) 0.18 
Somewhat 280 20.0% 0.60 (0.18 – 2.04)  
Not at all 27 22.7% 1.00 (reference)  
Your brand smoother     
Smoother 690 21.2% 2.23 (1.29-3.86) 0.004 
Harsher or the same 346 9.0% 1.00 (reference)  
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Does the Belief that Respondents’ Own Brand of Cigarettes is Smoother Mediate the 
Relation Between Being A Current “Light” Cigarette Smoker and Believing that 
Respondents’ Brand of Cigarettes Is A Little Less Harmful? 
Figure 3 demonstrates the results of a mediation analysis to determine whether the 
belief that respondents’ own brand of cigarettes is smoother mediates the relation between 
being a current “light” cigarette smoker and believing that your own brand of cigarettes is a 
little less harmful.  We hypothesized that “light/low tar” cigarette smokers would be more 
likely to say that their brand of cigarettes is less harmful to the extent that they believed that 
their brand of cigarettes is smoother.   
Baron and Kenny (1986) recommend that a mediation model be tested by using the 
following steps: (1) Regress the mediator on the independent variable; (2) Regress the 
dependent variable on the independent variable; (3) Regress the dependent variable on both the 
independent variable and the mediator.  The effect of the independent variable on the 
dependent variable should be significantly lower after controlling for the effect of the mediator.   
The Sobel Test is used to provide the significance test for the meditational model.  
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Figure 3   
Does the belief that one’s brand is smoother mediate the relation between being a current “light/low tar” cigarette smoker and 
believing that one’s brand is a little less harmful? 
Current brand: 
“light/low tar” vs. 
Regular 
“My brand is a little less 
harmful” vs. “more 
harmful/no different” 
“My brand is smoother” vs. “harsher 
or about the same” 
b=1.26a  SE=0.22 (p<0.001) 
/b=1.14b SE=0.23 (p<0.001) 
b=0.76  SE=0.17 (p<0.001) b=0.80  SE=0.28 (p=0.004) 
aThe first coefficient is the relation between current brand and my brand less harmful 
(controlling for the other covariates in the model) 
b The second coefficient is the effect of current brand after controlling for the effect of 
the “my brand is smoother” belief (and the other covariates in the model). 
Path A Path B 
Path C/C’ 
Sobel Test for Mediation: z=2.43, p=0.02 
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The test of the mediation supported our hypothesis: those who were current “light/low 
tar” cigarette smokers were more likely to say that their brand is less harmful to the extent that 
they believed that their brand is smoother.  Path A: the regression of the mediator (the belief 
that your brand is smoother) on the independent variable (current brand of cigarettes “light/low 
tar” vs. regular) was significant.  “Light/low tar” cigarette smokers were significantly more 
likely than regular cigarette smokers to say that their brand is smoother (p<0.001, b=0.76, 
SE=0.17).  Path C: the regression of the dependent variable (the belief that your brand is less 
harmful) on the independent variable (current brand of cigarettes “light/low tar vs. regular”) 
was significant.  “Light/low tar” cigarette smokers were significantly more likely than regular 
cigarette smokers to say that their brand of cigarettes is a little less harmful (p<0.001, b=1.26, 
SE=0.22).  Path B: the regression of the dependent variable (the belief that your brand is less 
harmful) on both the independent variable (current brand of cigarettes “light/low tar” vs. 
regular”) and the mediator (the belief that your brand is smoother) was also significant.  Those 
who said that their brand is smoother were significantly more likely to say that their brand is a 
little less harmful compared to those who said that their brand is harsher or about the same 
(p=0.004, b=0.80, SE=0.28).  Path C’ was also significant: by having the belief that your brand 
is smoother in the model the effect of current brand “light/low tar” vs. regular on the belief that 
your brand is less harmful was reduced (p<0.001, b=1.14, SE=0.23).  The Sobel test of 
significance for this mediation model was significant (Sobel=2.43, p=0.02).  Therefore, 
“light/low tar” cigarette smokers were more likely to say that their brand is a little less harmful 
to the extent that they say that their brand is smoother.  
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5.4 STUDY 6 DISCUSSION 
 
 The majority of smokers in our Canadian sample believed that their brand of cigarettes 
was smoother than other brands (66.6%). However, “light” cigarette smokers (75.3%) were 
more likely than regular cigarette smokers (58.7%) to believe that their cigarettes were 
smoother.  As depicted in the model in Figure 1, “light” cigarettes are designed to be smoother 
(through the use of filter ventilation, additives, etc.) and therefore “light” cigarettes should feel 
smoother when smoked.  This physical experience of smoothness is reinforced by the fact that 
“light” cigarettes are marketed as smoother in their packaging, descriptors, etc.  Although all 
smokers are exposed to marketing for “light” cigarettes and therefore would understand that 
“light” cigarettes should be smoother, we would expect that “light” cigarette smokers should 
be even more likely to believe that their brand of cigarettes are smoother because their physical 
experience of smoking these cigarettes would be reinforced by their exposure to “light” 
cigarette marketing.  
Some smokers in Canada also continued to believe that their brand of cigarettes were a 
little less harmful.  This was much higher among smokers who smoked a “light” cigarette 
brand (25.5%) than among smokers who smoked a regular brand (8.3%).   
The main goal of this dissertation was to determine whether the belief that your brand 
of cigarettes is smoother was associated with the belief that your brand of cigarettes is less 
harmful.  Indeed, the belief that your brand of cigarettes is smoother was a powerful predictor 
of the belief that your brand is less harmful.  This study therefore provides evidence that is 
personal and specific to smokers’ beliefs about their own brand of cigarettes rather than the 
general concept of “light” cigarettes.   
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 Whether you smoked a “light” cigarette brand was also an important predictor of the 
belief that your brand of cigarette is less harmful.  We therefore tested a mediational model to 
determine whether the belief that your cigarette is smoother would mediate the relation 
between whether you smoked a “light” cigarette and whether you believed that your cigarette 
was less harmful.  Indeed, there was evidence of a mediation.  “Light” cigarette smokers were 
more likely to believe that their cigarettes were smoother, and as a consequence, that their 
brand was less harmful.   
The data for this study were collected immediately following a voluntary removal of 
“light” descriptors in Canada. However, respondents in our survey continued to use terms such 
as “light” when asked to provide their brand name.  “Light” cigarette smokers were also more 
likely to believe that their brand of cigarettes is less harmful.  This suggests that the immediate 
impact of the removal of “light” descriptors did not eliminate the belief that these cigarettes are 
less harmful. Future research should examine the long term impact of the removal of “light” 
descriptors on the belief that one’s brand of cigarettes is less harmful in Canada. 
These findings demonstrate the powerful impact of the belief that your cigarettes are 
smoother on the belief that your cigarettes are less harmful.  These findings were the first to 
link perceptions of the sensory experience of one’s own brand to the belief that your brand is 
less harmful. These findings also highlight the particular importance of the belief that your 
brand is smoother for “light” cigarette smokers in predicting the belief that your brand is less 
harmful.  This is further evidence that supports the idea that as long as the sensory perception 
of one’s brand remains, smokers will have difficulty believing that their brand is just as 
harmful (Shiffman, 2001a).  Eliminating descriptors such as “light” or “low tar” is one strategy 
to change the belief that these cigarettes are less harmful.  However, to truly change beliefs 
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about the relative harmfulness of cigarettes, other cigarette design features and marketing for 
“light” cigarettes that conveys the perception that one brand is smoother than another must also 
be eliminated. In the meantime, media campaigns should also focus on the sensory experience 
of cigarettes and point out that even if your cigarette feels smoother, it is an illusion that has 
been specifically engineered by the tobacco industry and, in fact, it is just as harmful.   
These findings focused on smokers in Canada, a Western country that has had many 
media campaigns educating the public about the fact that “light” cigarettes are just as harmful 
as regular cigarettes.  The next study will extend this research by examining whether the same 
conclusions can be drawn in China, a country where little is known about the health effects of 
smoking and where the belief that LLT cigarettes are less harmful is much more common.  
5.5 STUDY 7 INTRODUCTION 
 
Study 6 focused on Canadian smokers and established that there was an association 
between the belief that your brand of cigarettes are smoother and the belief that your brand of 
cigarettes are less harmful cross-sectionally.  There was also evidence of a mediation whereby 
“light” cigarette smokers were more likely to believe that their brand of cigarettes are less 
harmful to the extent that they believed that their brand of cigarettes are smoother.   
The purpose of Study 7 is to extend this research to China to determine whether the 
belief that your brand of cigarettes are smoother is associated with the belief that your brand of 
cigarettes are less harmful.   
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I examine: 
1) Whether smokers who believe that “my cigarettes” are smoother on the throat will 
be significantly more likely to believe that their brand of cigarettes is less harmful.  
This is the main goal of this dissertation. 
2) The prevalence of the belief that “my cigarettes” are smoother on the throat in the 
ITC Wave 2 survey in China. 
3) Whether “low tar” cigarette smokers will be more likely to say that their brand of 
cigarettes is less harmful compared to “medium” or “high tar” cigarette smokers. 
4) Whether “low tar” cigarette smokers will be more likely to say that “my cigarettes” 
are smoother and therefore that their brand is less harmful. In other words, whether 
the perception that “my cigarettes” are smoother mediates the relation between 
being a “low tar” cigarette smoker and the belief that your brand is less harmful.    
5.6 STUDY 7 METHODS 
 
Participants 
Respondents were from Wave 2 of the ITC China Survey conducted in November 2007 
to January 2008.  Table 27 presents the overall recontact and replenishment rates for 
respondents in the Wave 1 and Wave 2 ITC China Survey.  For the purposes of this study, we 
selected respondents that were either from the recontact sample from Wave 1 (n=3710) or the 
Wave 2 replenishment sample (n=917). Only daily or weekly smokers and those who smoked a 
tar level of 15 mgs or below were included in this sample. Respondents who did not know their 
tar level were excluded (1723). Because China banned cigarettes above 15 mgs, those who 
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smoked cigarettes with a tar level of 16 mgs or higher were also excluded because this was an 
impossible value. We were interested in the strength of one’s brand of cigarettes. Therefore, 
we did not think it was appropriate to include anyone who did not know the tar level of their 
own brand of cigarettes. The total n for this study was therefore 2904.22  
Table 27 Recontact and Replenishment Rates: ITC China Wave 1 to Wave 2 
 








Beijing 785 672 38 74 746 
Shenyang 781 567 18 200 767 
Shanghai 784 680 87 87 767 
Changsha 800 599 147 147 746 
Guangzhou 791 525 263 263 788 
Yinchuan 791 608 144 144 752 
Total 4732 3651 915 915 4566 
aRespondent quit between Waves 1 and 2 
bQuitters were removed from this study and therefore the total reflects Wave 2 recontact and 
Wave 2 replenishment samples only. 
 
Procedures 
Respondents from Wave 1 were recontacted for the Wave 2 Survey.  All survey 
protocols were consistent with Wave 1 (see Study 2).  In addition, replenishment samples were 
collected where smokers could not be recontacted between waves. Further details about the 
Wave 2 Survey protocol including sampling for replenishment smokers can be found Appendix 
C: ITC China Wave 2 Technical Report. 
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Research ethics approval for Wave 2 of this study was obtained from the University of 
Waterloo, Roswell Park Cancer Institute, the Cancer Council Victoria, and the Chinese 
National Centers for Disease Control. 
Weight construction  
Sampling weights were constructed separately for male adult smokers, female adult 
smokers, and adult non-smokers. Wave 2 weights were constructed in the same way as the 
Wave 1 weights: by taking into account the four levels of sample selection: Jie Dao, Ju Wei 
Hui, household, and individual. The final Wave 1 weight for a sampled individual was the 
number of people in the city population and the sampling category represented by that 
individual.  For further details on the methodology for the ITC Wave 2 China Survey see 
Appendix G: ITC China Wave 2 Technical Report and for the ITC China Wave 2 Survey see 
Appendix H: ITC China Wave 2 Survey. 
Measures 
Dependent Variable 
Belief about Respondents’ Own Brand of Cigarettes 
Respondents were asked: “Do you think that the brand you usually smoke might be a 
little less harmful, no different, or a little more harmful, compared to other cigarette brands?” 
Responses were: 1=A little less harmful, 2=No different, 3=A little more harmful.  This 
variable was recoded so that 1=A little less harmful and 0=A little more harmful/No different.  
Refusal and “don’t know” responses were excluded.23 
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Demographics and Smoking Behaviour 
Standard demographic measures included: sex (male/female), age (categorized as: 18-
39, 40-54, 55+), ethnicity (Han vs. other ethnic groups), household income per month 
(categorized as: low <1000 Yuan per month, medium>1000 Yuan to 2999 Yuan, high>3000 
Yuan, don’t know), education (categorized as: low=no education or elementary school, 
medium=junior high school or high school/technical high school, high=college, university or 
higher), and city. Measures of cigarette consumption included: daily vs. weekly smoking, and 
cigarettes smoked per day. 
Knowledge of Health Effects of Smoking 
 Respondents were asked whether smoking causes: stroke, impotence, lung cancer in 
smokers, emphysema in smokers, stained teeth, premature aging, lung cancer in nonsmokers, 
and cardiovascular heart disease. Responses were coded so that no and don’t know/cannot 
say=0 and yes=1.  The measure of health knowledge was the sum of all 8 responses. The 
Cronbach alpha for this measure at Wave 2 was 0.83, suggesting that the scale was very 
reliable.  
Self-Reported Use of “Light” and “Low Tar” Cigarettes 
We asked replenishment sample respondents whether they had ever tried cigarettes that 
were described as “light,” “mild,” or “low tar” (response options were: yes, no, or don’t know).  
For Wave 2 recontact sample respondents, we used their responses to this question at Wave 1. 
We also asked respondents to provide the tar level of the brand that they currently smoked 
most often.  Responses were coded as 1=<10 mgs of tar, 2=>11 mgs of tar to <14 mgs of tar, 
3=15 mgs of tar.  Respondents who did not know the tar level of their current brand or 
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provided an invalid tar level were excluded from the analyses. Because China banned 
cigarettes above 15 mgs of tar, any respondent who reported greater than 15 mgs was classified 
as invalid. 
Health Concerns about Smoking 
To assess health concerns, respondents were asked: “to what extent, if at all, has 
smoking damaged your health?” and “how worried are you, if at all, that smoking will damage 
your health in the future?” (not at all/don’t know, a little, very much). We also asked smokers 
to rate their health with response options from 1=poor to 5= excellent. In addition, smokers 
were asked to what extent they considered themselves addicted to cigarettes (not at all, a little, 
somewhat, a lot). Don’t know responses were coded as ‘system missing.’  
Sensory Beliefs about Own Brand 
Respondents were asked whether they strongly agree, agree, neither agree or disagree, 
disagree, or strongly disagree with the statement: “The brand of cigarettes I usually smoke is 
smoother on my throat and chest than other cigarette brands.”  Response options were on a 5-
point Likert scale where 1=Strongly disagree and 5=Strongly agree.  Refusal and “don’t know” 
responses were excluded. Responses were recoded so that 1=Strongly agree/agree/neutral and 
0=Strongly disagree/disagree.24  
Statistical Analyses 
SPSS (version 17) was used for all statistical analyses.  A complex samples logistic 
regression model was used to test which variables were independently associated with the 
belief that “my own brand of cigarettes is less harmful.” All analyses were conducted on 
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weighted data and all variables mentioned previously were employed as predictors. Analyses 
were conducted in two steps.  The first step was to enter all covariates into the model.  The 
second step was to enter all covariates and the addition of the main explanatory variable (the 
belief that “my own brand of cigarette is smoother”) in a separate model.  The odds ratios and 
p values from the first model are therefore reported for the covariates and then the odds ratio 
and p value for the belief that “my own brand of cigarettes is smoother” is reported from the 
second model.  The values reported therefore demonstrate the unique effect of the belief that 
“my own brand of cigarettes are smoother” after controlling for the covariates.  The reported 
values for covariates are the unique effect of the covariates without controlling for the 
explanatory variable (that “my own brand of cigarettes is smoother”). 
5.7 STUDY 7 RESULTS 
 
Tables 28 and 29 present the unweighted and weighted (respectively) sample 
characteristics for respondents from the ITC China Wave 2 sample across each of the 6 cities. 
The cities were different in terms of sample characteristics except for: sex, smoking status 
(daily/weekly) and whether the respondent had ever tried a “light” cigarette. 
Overall, the majority of smokers in our sample (54.3%) said that they had ever tried 
cigarettes described as “light,” “mild,” or “low tar.”  Having ever tried “light” cigarettes varied 
by city with a greater proportion of respondents in Shanghai and Beijing (the two most 
Westernized cities) having tried these cigarettes compared to smokers in Changsha were the 
least likely (weighted percentages were: Beijing: 56.6%, Shenyang: 41.2%, Shanghai: 61.0%; 
Changsha: 38.7%, Yinchuan: 50.1%, and Guangzhou: 55.0%).  However, this was not 
significantly different overall. 
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Consistent with our ITC China Wave 1 sample, few respondents (11.8% overall) 
reported currently smoking a “low tar” cigarette (10 mgs of tar or less).  Again Shanghai and 
Beijing were the cities where respondents were the most likely to smoke these brands, whereas 
Changsha and Yinchuan were the least likely (weighted percentages were: Beijing: 21.2%, 
Shenyang: 6.2%, Shanghai: 16.0%, Changsha: 0.9%, Yinchuan: 1.1%, and Guangzhou: 4.3%).  
Overall, the majority of smokers in our sample smoked a medium tar brand (11-14 mgs of tar) 
(51.2%) followed by a high tar brand (15 mgs of tar) (37.0%).  Compared to the ITC China 
Wave 1 sample, we had a greater number of medium tar smokers and fewer high tar smokers.
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Table 28 Unweighted Descriptive Characteristics for ITC China Wave 2 (n=2904) 
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Table 29 Weighted Descriptive Characteristics for ITC China Wave 2 (n=2904) 
 
194 
   
Table 29 Weighted Descriptive Characteristics for ITC China Wave 2 (n=2904) Continued 
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Beliefs about “my brand of cigarettes” 
 Table 30 presents the overall beliefs about Chinese smokers’ own brand of cigarettes at 
Wave 2 by tar level.  The majority of smokers said that their brand was smoother on the 
respiratory system than other brands (56.5%).   A greater proportion of “low tar” smokers said 
that their brand of cigarettes are smoother (59.6%) compared to “medium tar” cigarette 
smokers (53.2%) but the same proportion of “high tar” smokers (60.0%) also said their brand 
of cigarettes was smoother.  Overall there was no significant difference in the belief that your 
brand of cigarettes is smoother by tar level.   
A minority of smokers in our sample said that their brand was a little less harmful than 
other brands of cigarettes (33.5%).  However, the majority of “low tar” cigarette smokers said 
their brand was a little less harmful compared to other brands (51.8%). A minority of “medium 
tar” (27.9%) and “high tar” (35.4%) cigarette smokers said that their brand of cigarettes are a 




   
































My brand is 
smoother 




1194 43.5% 96 40.4% 747 46.8% 351 40.0% 
Strongly 
agree/agree 1572 56.5% 148 59.6% 920 53.2% 504 60.0% 
Your brand  χ2(df=4)=56.10, p<0.001 
No different 1614 61.8% 113 46.1% 1005 65.1% 496 62.3% 
A little less 
harmful 844 33.5% 121 51.8% 466 27.9% 257 35.4% 
A little more 
harmful 126 4.7% 5 2.1% 100 7.0% 21 2.4% 
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Factors associated with the belief that “my own brand of cigarettes is less harmful” 
Table 31 presents the results of a weighted binary logistic regression to determine 
which factors at Wave 2 in China were associated with the belief that “my own brand is a little 
less harmful.”   Respondents who were older were significantly more likely to say that their 
brand of cigarettes is less harmful than other brands (p=0.004, 55+ vs. 18-24 OR=1.65 95% CI 
1.13-2.41).  There was an overall effect of income (p=0.04); however, each of the income 
categories were not significant. Respondents who said that they were in better health were 
significantly more likely to say that their brand of cigarettes is less harmful than other brands 
(p=0.03, OR=1.15 95% CI 1.02-1.31).  Respondents who thought that they were “somewhat” 
addicted compared to those who said they were “not at all” addicted to smoking were less 
likely to say that their brand of cigarettes is less harmful than other brands (p=0.04, OR=0.64, 
95% CI 0.45-0.92).  Respondents who had never tried “light” or “low tar” cigarettes were 
significantly less likely than those who had tried “light” or “low tar” cigarettes to say that their 
brand of cigarettes was less harmful (p=0.04, OR=0.80, 95% CI 0.66-0.96).  Compared to 
smokers whose current brand of cigarettes was “high tar” (15 mgs of tar), “low tar” smokers 
(10 mgs of tar or less) were more likely to say that their brand of cigarettes is less harmful than 
other brands (p<0.001, OR=2.21 95% CI 1.62-3.01).25   
The main goal of this dissertation was to determine whether the belief that your brand 
of cigarettes is smoother is associated with the belief that your brand of cigarettes is less 
harmful.  Indeed, the strongest predictor of the belief that your brand is less harmful was the 
belief that your brand is smoother.  Smokers who agreed that their brand of cigarettes was 
smoother were significantly more likely to say that their brand of cigarettes was less harmful 
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compared to those who did not believe that their brand was smoother (p<0.001, OR=5.10 95% 
CI 3.69-7.03). 
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Table 31 Logistic Regression of belief “my brand is less harmful”: 





My Brand Less 
Harmfula 




Demographic variables     
Gender     
Male 2798 33.4% 0.78 (0.44-1.36) 0.38 
Female 106 38.3% 1.00 (reference)  
Age (years)     
18-39 510 30.1% 1.00 (reference) 0.004 
40-54 1450 31.3% 1.13 (0.81-1.59)  
55+ 906 38.2% 1.65 (1.14-2.41)  
Ethnicity     
Han 2750 33.6% 1.00 (reference) 0.80 
Other 154 31.1% 1.08 (0.61-1.88)  
Income     
Low 430 33.0% 1.05 (0.73-1.51) 0.04 
Medium  1331 30.9% 0.84 (0.66-1.07)  
High 966 35.7% 1.00 (reference)  
Don't Know 113 31.4% 0.90 (0.58-1.40)  
Refused 
 
61 55.0% 2.68 (0.79-9.05)  
Education     
Low 305 33.2% 0.93 (0.58-1.48) 0.92 
Medium 1951 33.5% 1.01 (0.80-1.28)  
High 639 33.3% 1.00 (reference)  
City     
Beijing 484 29.8% 0.65 (0.39-1.07) 0.32 
Shenyang 457 27.5% 0.59 (0.33-1.04)  
Shanghai 631 37.3% 0.88 (0.53-1.45)  
Changsha 381 30.8% 0.83 (0.43-1.62)  
Yinchuan 521 31.3% 0.70 (0.43-1.14)  
Guangzhou 430 39.4% 1.00 (reference)  
Smoking Behaviour     
Daily/Weekly Smoking     
Daily smoker 2753 33.3% 1.07 (0.62-1.85) 0.81 
Weekly smoker 151 36.1% 1.00 (reference)  
Cigarettes per day     
0-10 1027 38.6% 0.99 (0.98-1.00)b 0.15 
11-20 1455 31.2%   
21-30 225 27.7%   
31+ 190 28.6%   
Health Knowledge     
0 251 26.5% 0.99 (0.94-1.04)b 0.62 
1 286 34.6%   
2 238 34.0%   
3 273 29.3%   
4 344 37.9%   
5 409 40.5%   
6 405 35.5%   
7 357 28.7%   
8 312 29.4%   
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Table 31 Logistic Regression of belief “my brand is less harmful”:  
ITC China Wave 2 Continued 
aThe belief prevalences presented for each response category of each factor are not adjusted for the 








My Brand Less 
Harmfula 




Ever tried light, mild     
No 289 30.7% 0.80 (0.66-0.96) 0.04 
Don't Know 13 27.4% 0.66 (0.32-1.34)  
Yes 235 36.0% 1.00 (reference)  
Tar Level     
15 mg 888 35.4% 1.00 (reference) <0.001 
11-14 mg 1758 27.9% 0.78 (0.58-1.04)  
10 mg or less 258 51.8% 2.21 (1.62-3.01)  
Health Concern     
Worried Smoking 
has Damaged Health  
    
Very 407 32.2% 1.21 (0.78-1.86) 0.32 
A little 1271 34.9% 1.25 (0.93-1.68)  
Not at all/Don't 
know 
1214 32.3% 1.00 (reference)  
Worried Smoking 
will Damage Health 
    
Very 578 34.4% 1.20 (0.81-1.78) 0.67 
A little 1209 33.8% 1.05 (0.74-1.50)  
Not at all/Don't 
know 
1109 32.5% 1.00 (reference)  
Describe your health     
1 Poor 96 25.6% 1.15 (1.02-1.31)b 0.03 
2 103 28.5%   
3 1285 32.3%   
4 840 36.0%   
5 Excellent 536 34.9%   
Perceived Addiction      
A little 1443 36.7% 1.01 (0.68-1.52) 0.04 
Somewhat 865 27.2% 0.64 (0.45-0.92)  
A lot 259 33.6% 0.99 (0.59-1.67)  
Not at all 323 35.1% 1.00 (reference)  
My brand smoother     
Agree/Strongly 
Agree 
1572 48.0% 5.10 (3.69-7.03) <0.001 
Disagree/Strongly             
 Disagree/Neutral 
1194 15.9% 1.00 (reference)  
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Does “my own brand is smoother” mediate the relation between being a current “low 
tar” cigarette smoker and believing that “my own brand is a little less harmful”? 
Figure 4 reports the results of a mediation analysis to determine whether the belief that 
“my brand is smoother” mediates the relation between being a current “low tar” cigarette 
smoker and believing that “own brand is a little less harmful.”  We hypothesized that “low tar” 
cigarette smokers would be more likely to say that their brand of cigarettes is less harmful to 
the extent that they believed that their brand of cigarettes is smoother.  
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Figure 4  
Does “my brand is smoother” mediate the relation between being a current “low tar” cigarette smoker and believing that “my 
brand is a little less harmful”? 
 
Current brand: 
“light/low tar” vs. 
Regular 
“My brand is a little less 
harmful” vs. “more 
harmful/no different” 
“My brand is smoother” vs. “harsher 
or about the same” 
b=0.79a  SE=0.15 (p<0.001) 
/b=0.91b SE=0.20 (p<0.001) 
b=0.13, SE=0.20 (p=0.37) b=1.63, SE=0.16 (p<0.001) 
aThe first coefficient is the relation between current brand and my brand less 
harmful (controlling for the other covariates in the model) 
b The second coefficient is the effect of current brand after controlling for the effect 
of the “my brand is smoother” belief (and the other covariates in the model). 
Sobel Test for Mediation: z=0.65, p=0.52 
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The test of the mediation did not support our hypothesis: those who were current “low 
tar” cigarette smokers were no more or less likely to say that their brand is less harmful to the 
extent that they believed that their brand is smoother.  Path A: the regression of the mediator 
(the belief that my own brand is smoother) on the independent variable (current brand of 
cigarettes “low tar” vs. “high tar”) was not significant.  “Low tar” cigarette smokers were no 
more or less likely than “high tar” cigarette smokers to say that their brand is smoother 
(p=0.37, b=0.13, SE=0.20) (consistent with the results presented earlier in Table 30).   
Path C: the regression of the dependent variable (the belief that your brand is less 
harmful) on the independent variable (current brand of cigarettes “low tar” vs. “high tar”) was 
significant.  “Low tar” cigarette smokers were significantly more likely than “high tar” 
cigarette smokers to say that their brand of cigarettes is a little less harmful (p<0.001, b=0.79, 
SE=0.15).   
Path B: the regression of the dependent variable (the belief that my own brand is less 
harmful) on both the independent variable (current brand of cigarettes “low tar” vs. “high tar”) 
and the mediator (the belief that my own brand is smoother) was also significant.  Those who 
said that their brand is smoother were significantly more likely to say that their brand is a little 
less harmful compared to those who did not believe their cigarettes were smoother (p<0.001, 
b=1.63, SE=0.16) (consistent with the results presented earlier in Table 31).   
Path C’: the effect of current brand (“low tar” vs. “high tar”) on the belief that your 
brand is less harmful after including the belief that your own brand is smoother in the model 
was more significant (p<0.001, b=0.91, SE=0.20).  The Sobel test of significance for this 
mediation model was therefore not significant (z=0.65, p=0.52).  
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5.8 STUDY 7 DISCUSSION 
 
This study demonstrated that overall some smokers in China believe that their brand of 
cigarettes is a little less harmful compared to other brands (33.5%).  There was also a 
significant difference in the belief that your brand of cigarettes is less harmful according to the 
respondent’s tar level smoked.  The majority of “low tar” cigarette smokers believed that their 
brand was a little less harmful than other brands (51.8%).  In contrast, a minority of “medium 
tar” (27.9%) and “high tar” smokers (35.4%) said that their brand was a little less harmful.  
This demonstrates that it is mostly the “low tar” cigarette smokers who believe that their 
cigarettes are less harmful. This is consistent with the fact that in Studies 2 and 3 we found that 
the majority of Chinese smokers believe that LLT cigarettes are less harmful.  Smokers may be 
choosing “low tar” cigarettes in China as a way to reduce their health risks.  Although 
“medium tar” and “high tar” cigarette smokers are less likely to believe that their brands are 
less harmful, they may in the future choose a LLT cigarette if they become concerned about 
health because, as we know from Studies 2 and 3, LLT cigarettes are seen as less harmful. 
It is worth noting that beliefs about the harmfulness of your own brand was much 
higher across all tar categories compared to Canada.  In Canada, 25.5% of “light” cigarette 
smokers said that their brand of cigarettes was less harmful than other brands.  In China, even 
“high tar” (35.4%) and “medium tar” (27.9%) smokers endorsed the belief that their brand of 
cigarettes was less harmful at a higher rate than “light” cigarette smokers in Canada.  We 
would expect that some people would rate their brand as “less harmful” than other brands even 
if they did not smoke a “light” or “low tar” cigarette because people are unrealistically 
optimistic about their health risks and tend to believe that they are at less susceptible to health 
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risks compared to their peers (Weinstein, 1987; Weinstein, 1982). Brand differences are 
therefore one factor by which smokers could therefore justify why they would be at a reduced 
risk compared to their peers.  
The majority of smokers in our Chinese sample believed that their brand of cigarettes 
was smoother than other brands (56.5%). “Low tar” cigarette smokers (59.6%) were more 
likely than “medium tar” cigarette smokers (53.2%) to believe that their cigarettes were 
smoother but were just as likely as “high tar” cigarette smokers to have this belief (60.0%).  
This is contrary to what we had hypothesized.  “Low tar” cigarettes are typically smoother 
because of filter ventilation which dilutes the smoke with air and therefore feels smoother.   
In Canada, we had found a difference between being a “light” cigarette smoker and 
having the belief that your brand is smoother with 75.3% of “light” cigarette smokers having 
this belief compared to 58.7% of regular cigarette smokers.  Why then, did we not find 
differences in China? I believe that the discrepancies between our findings in China and our 
findings in Canada are related to how we coded the cigarette brand for “light” status.   
In Canada, “light” status was determined by the descriptor used in the brand name to 
identify a “light,” “low tar,” or specific colour that indicated that the cigarette was a “light” 
cigarette.  Typically these descriptors are found on packages that are lighter in colour and have 
other design feature that connote “light.”  These cigarettes are also typically lower in tar and/or 
contain additives that provide the sensation of “light” or “smooth.” This marketing strategy (as 
depicted in the model in Figure 1) is part of the tobacco industry’s attempts to provide the 
sensation of smooth and less harmful.   
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In China, we relied on the tar level of the respondent’s own brand of cigarettes.  There 
were several potential problems with this measure.  First, we assumed that respondents would 
know their own tar level and would be correct.  However, tar level does not appear on all 
cigarette packages.  Indeed, we had numerous respondents who did not know the tar level of 
their brand of cigarettes.  It is also possible that respondents may have incorrectly guessed the 
tar level of their cigarettes.   
The second issue is that tar level is just one component in the concept of “light” 
cigarettes.  Lower tar cigarettes do feel smoother because of the vent holes on these cigarettes.  
However, there may have been some individuals who were smoking higher tar cigarettes that 
would be labelled “light” or be in a lighter coloured package.  Our categorization of 
respondents to tar levels was based on a relative level of tar in a range.  Yet a cigarette that 
contains 10 mgs of tar compared to a cigarette that contains 11 mgs of tar probably won’t taste 
dramatically smoother.  The 10 mg cigarette would be categorized as low tar whereas the 11 
mg cigarette would be categorized as medium tar.  Because there is no standard definition of a 
“light” cigarette, the 11 mg cigarette may be labelled “light” (in English) or may be in a lighter 
package.  Therefore a more appropriate measure would have been to ask respondents whether 
they smoked a cigarette described as “light” or to code the brand based on its physical design 
attributes as well as its packaging.  Unfortunately this was not possible in China because there 
was so much variability in the brands offered at the time of our survey. 
I would then argue that there was contamination of “light” cigarette smokers in both the 
“medium” and “high” tar categories.  I would therefore expect that these “light” cigarette 
smokers who had been classified as “medium” or “high” tar cigarette smokers would be more 
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likely to say their cigarette brands are smoother.  Consequently, the percentage of smokers who 
believed that their brand of cigarettes was smoother was similar across all tar categories. 
As previously noted, there were differences by the tar level smoked (in the direction we 
would expect) in respondents’ beliefs about the harmfulness of their own brand of cigarettes 
where “low tar” cigarette smokers were more likely to believe that their brand of cigarettes 
were less harmful.  I would argue that these differences were found despite the fact that we had 
a poor measure of strength of brand smoked.  Indeed, if we compare the belief that “your brand 
of cigarettes are less harmful in Canada compared to China, the belief that your brand is less 
harmful was high among all tar groups even compared to “light” cigarette smokers in Canada.  
I would hypothesize that with a better measure of current brand strength in China, there would 
be a lower proportion of “medium” and “high” tar cigarette smokers who believed that their 
brand of cigarettes was less harmful.   
Regardless of the respondents’ current tar level, this study demonstrated that the belief 
that your brand of cigarettes is smoother was significantly associated with the belief that your 
brand of cigarettes is less harmful.   This supports the main hypothesis of this dissertation and 
is consistent with the Study 6 results in Canada.  This finding was also consistent with the 
previous studies in this dissertation demonstrating the powerful association between the belief 
that “light” cigarettes are smoother and the belief that “light” cigarettes are less harmful.  
 The respondents’ tar level was also a significant predictor of the belief that your brand 
of cigarettes is less harmful in China.  This association was significant despite the fact that our 
measure may have been flawed by potentially categorizing “light” cigarette smokers as 
“medium” or “high” tar cigarette smokers.   
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We tested a mediational model to determine whether the belief that your cigarette is 
smoother would mediate the relation between whether you smoked a “low tar” cigarette and 
whether you believed that your cigarette was less harmful. We found that the mediational 
model was not significant in China because the tar level of the respondents’ current brand did 
not predict the belief that your brand is smoother.  As noted before, I hypothesize that the 
relation between the tar level and the belief that your brand is smoother did not predict was due 
to the fact that our measure for tar level of current brand was flawed. 
 Overall, these findings confirmed the main hypothesis, that respondents who believed 
that their brand of cigarettes is smoother were more likely to believe that their brand of 
cigarettes is less harmful.  These findings were the first to link perceptions of the sensory 
experience of one’s own brand to the belief that your brand is less harmful in China.  
Limitations 
Research in Western countries has demonstrated that smokers are often unaware of the 
tar level of their current brand of cigarettes. Chapman, Wilson, and Wakefield (1986) 
interviewed Australian smokers and found that nearly 70% did not know the tar level of their 
cigarettes.  Cohen (1996) replicated this finding among participants in the United States.  This 
study showed that 79% of smokers did not know the tar level of their cigarettes.  Those who 
smoked brands termed “ultra-light” were most likely to be aware of their tar levels.  Thus these 
individuals smoked 1 to 5 mg cigarettes and reported this correctly 39% of the time.  When 
pressured to make an educated guess, the number of people who responded correctly rose to 
50%.  Individuals who smoked cigarettes classified as “light” were only able to identify their 
tar levels 4 to 9% of the time.  These individuals could not tell by their brand whether or not 
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their cigarette truly was low in tar based on the tar level itself.  These individuals are therefore 
relying on the label (“light” vs. “mild,” etc.) to make judgements regarding the tar level and 
potential health benefits of smoking a particular brand. 
Although there has been no research examining this issue in China, we could expect 
that smokers in China may also be uncertain of the tar level on their cigarette packages. Indeed, 
cigarettes in China are not required to have tar levels on the side of the package.  It is therefore 
possible that many of our smokers did not accurately report their tar level.  Those who said that 
they didn’t know their tar level or who gave an invalid response were therefore removed. 
However, It is possible that some respondents thought they knew the tar level of their 
cigarettes or guessed.  This is one potential reason why we may have had smokers of “high” tar 
cigarettes who thought that their cigarettes were smoother than other brands.   
In future waves of the ITC China Survey, we have asked respondents whether their 
current brand could be described as “light,” “mild,” or “low tar.” We will be able to examine 
how these responses relate to the respondents’ self reported tar level of their current brand. We 
will also be able to use this measure of current self-identified “light” cigarette status to 
determine whether these “light” cigarette smokers are more likely to believe that their brand of 
cigarettes is smoother and that their brand of cigarettes is less harmful.  I would hypothesize 
that it is not necessarily whether or not you smoke a “light” cigarette that leads to the belief 
that your brand is smoother and less harmful but rather whether you think that you smoke a 
“light” cigarette.  The concept of a “light” cigarette should be automatically associated with the 
belief that the cigarette is smooth and the belief that the cigarette is less harmful.  
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5.9 CHAPTER 5 GENERAL DISCUSSION 
 
 These studies were the first to demonstrate the powerful link between the belief that 
your brand is smoother and the belief that your brand is less harmful across smokers in both 
Canada and China.  These findings were consistent with the previous studies in this 
dissertation which linked the beliefs that LLT cigarettes are smoother with the belief that LLT 
cigarettes are less harmful.    
 In Canada, there was evidence that “light” cigarette smokers believed that their brand 
was less harmful to the extent that they believed that their cigarettes were smoother.  This was 
consistent with the idea that the sensory experience of smoking “light” cigarettes can reinforce 
the perception that these cigarettes are less harmful.  However, in China this relation was not 
consistent.  Regardless of whether you smoked a “low tar” cigarette, if you believed that your 
cigarettes were smoother you were more likely to believe that your cigarettes were less 
harmful.  I hypothesize that we did not find any differences in China because the measure we 
used to determine the strength of the cigarette you smoke was based solely on tar level and was 
therefore not broad enough.  Future research should examine whether a different measure of 
respondents’ self reported “light” cigarette status in China would predict the belief that your 
brand is smoother consistent with what was found in Canada. 
Limitations 
There were also some differences in the ITC Canada and ITC China surveys and 
therefore these two studies are not completely comparable.  For example, in Canada, we asked 
whether respondents thought that their brand of cigarettes was “smoother, harsher or about the 
same.”  In China, we asked respondents whether they thought their brand was smoother on the 
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respiratory system than other brands and the response option was a 5 point scale where 
1=Strongly disagree and 5=Strongly agree.  Respondents in China therefore did not have the 
option of saying that their brand was harsher or no different.  Despite these slight differences in 
wording, we would expect these items to be correlated if they were to be asked in the same 
sample of respondents.   
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CHAPTER 6 DISCUSSION 
 
 “Light” and “low tar” cigarettes have been used to allay smokers’ concerns about the 
health risks of smoking.  Consequently, smokers continue to believe that these cigarettes are 
less harmful and this belief may reassure smokers so that they no longer feel a need to quit 
smoking.  In Figure 1, I presented a model that demonstrates how “light” and “low tar” 
cigarettes influence the belief that “light” and “low tar” cigarettes are less harmful.   
First, the experience of smoking a “light”/ “low tar” cigarette influences the perception 
that “light”/ “low tar” cigarettes are smoother.  The tobacco industry designed these cigarettes 
to have a smoother sensation which would be more acceptable to the consumer (Cummings et 
al., 2006).  These cigarettes have filter vents that allow the smoke to be diluted with air and the 
resulting smoke that is inhaled by the smoker feels smoother.  Additives such as analgesics and 
flavourings such as menthol are added to the cigarette to mask the sensory properties of the 
cigarette.  Tobacco blends, cigarette circumference, moisture level, tipping paper, and paper 
porosity are also factors that can be manipulated to make the cigarette feel smoother. Some 
cigarettes also have different coloured tipping paper to correspond to strength perception (e.g., 
white paper is smoother than yellow paper). 
Not only are smoother cigarettes more acceptable to consumers, but they also have the 
potential to be perceived as less harmful.  There is a natural evolutionary link between 
something that is harsh and something that is harmful.  By reducing the harshness of their 
products, the tobacco industry could capitalize on this association.  Indeed, the tobacco 
industry has designed cigarettes that are actually less harmful in terms of reducing cancer 
causing chemicals but they have been unable to find one that tastes good enough to be 
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commercially acceptable (Cummings et al., 2006).  “Light” and “low tar” cigarettes are 
therefore the next best solution because they provide the illusion of harm reduction and they 
are appealing to smokers.  
Marketing for “light” and “low tar” cigarettes also communicates information about the 
sensory properties of these cigarettes and therefore reinforces the experience of smoking these 
cigarettes.  Tobacco industry internal documents demonstrate that the tobacco industry 
extensively studied which package colours would be more likely to convey the perception that 
the cigarettes inside were less harsh (Wakefield et al., 2002).  Sensory beliefs about “light” and 
“low tar” cigarettes can also be influenced by other design features on the cigarette package 
(Hammond & Parkinson, 2009).  When tobacco control regulations banned “light” descriptors, 
the tobacco industry replaced the term “light” with “smooth” because it has the same 
connotation as “light” (King & Borland, 2005).  Brands can also use numbers to represent tar 
levels or report tar levels on cigarette packages.  Tar levels allow smokers to rank their brands 
in terms of relative harm and smoothness.  
Recent advertising for “light” cigarettes in North America has relied on these types of 
implicit messages to communicate that these cigarettes are less harmful.  Nature or sports 
themes are also typically used to create the impression of reduced harm.  In China messages 
for “light” cigarettes have also explicitly stated that these cigarettes are less harmful. 
“Light” cigarettes are designed to be smoother and marketing for these cigarettes 
reinforces the experience of smoking “light” cigarettes.  “Light” cigarette marketing can also 
influence smokers of other brands and non-smokers to believe that these brands are smoother 
(Hammond & Parkinson, 2009).  It is also clear that there is a link between the concept of 
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smooth and the concept of harm reduction.  However, few research studies had examined 
whether smokers who believe that “light” cigarettes are smoother would also believe that 
“light” cigarettes are less harmful and no research studies had attempted to link the perception 
that your own brand of cigarettes is smoother with the belief that your own brand of cigarettes 
is less harmful.   
 Demonstrating a relation between the belief that “light” cigarettes are smoother and the 
belief that “light” cigarettes are less harmful provides powerful evidence that tobacco control 
policies need to address the product design and marketing features of cigarettes that are 
believed to be smoother. 
6.1 Dissertation Goals 
 
 I conducted 7 studies to examine various aspects of the relation between the sensory 
belief that “light,” “low tar” or your own brand of cigarettes is smoother and the belief that 
“light,” “low tar” or your own brand of cigarettes is less harmful.  These studies varied in 
whether the measures were beliefs about “light” or “low tar” cigarettes (or a combination of 
the two) or beliefs about one’s own brand.  These studies also differed in survey design (cross-
sectional or longitudinal), in slight wording differences in the measures, in target populations 
(adult smokers, adolescent smokers), and across 5 countries (Canada, the United States, the 
United Kingdom, Australia, and China).  Despite the expansive scope of this dissertation, I was 
able to demonstrate that in every country and respondent type, the sensory belief of a cigarette 
is related to the belief that that cigarette is less harmful.  This was the main goal of the 
dissertation. 
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 Study 1 examined the relation between the belief that “light” cigarettes are smoother 
and the belief that “light” cigarettes are less harmful among smokers in four countries: Canada, 
the United States, the United Kingdom, and Australia.  This was an extension of previous 
cross-sectional research in these countries to test whether the belief that “light” cigarettes are 
smoother predicted the belief that “light” cigarettes are less harmful longitudinally.   
 Study 2 and Study 3 addressed whether the belief that LLT cigarettes are smoother 
would predict the belief that LLT cigarettes are less harmful in China. These studies were the 
first studies to examine beliefs about LLT cigarettes beyond Western countries that had a long 
history of “light” cigarette use and regulations on “light” and “low tar” descriptors. 
 A few small scale studies had demonstrated that a minority of adolescents also believe 
that “light” cigarettes are less harmful.  However, no studies had examined which factors 
would predict having the belief that “light” cigarettes are healthier.  This was also the first 
study to examine the relation between sensory beliefs about “light” cigarettes and the belief 
that “light” cigarettes are healthier among adolescents in North America.  Study 4 and Study 5 
therefore examined the relation between the belief that “light” cigarettes are smoother or less 
harsh and the belief that “light” cigarettes are healthier among adolescents in North America 
using data from the North American Student Smoking Survey.    
 Whereas Studies 1-5 focused on the link between LLT cigarettes and the belief that 
LLT cigarettes are less harmful, the focus of Studies 6 and 7 was to address smokers’ beliefs 
about their own brand (based on their own experience with smoking the brand and exposure to 
the marketing/packaging for that brand) to understand the respondents’ personal experience.  
Are smokers who believe that their own brand of cigarettes is smoother more likely to believe 
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that their own brand of cigarettes is less harmful? These studies examined this issue among 
smokers in a high-income country, Canada, as well as in a developing country, China. 
 The second goal of this dissertation was to examine differences in the prevalence of the 
belief that LLT cigarettes are less harmful across each of the study groups especially 
differences between China (a country where little is known about beliefs about “light” 
cigarettes) and our Western countries (where the majority of research on “light” cigarettes has 
been focused). We also tested whether the belief that LLT cigarettes are less harmful also 
differed according to whether you smoked a “light” or “low tar” cigarette compared to a 
regular or “high tar” cigarette.   
 The third goal of this dissertation was to establish whether the belief that your brand of 
cigarettes are smoother would differ according to whether you smoked a “light” or “low tar” 
cigarette compared to a regular or “high tar” cigarette.  Further, we tested whether that the 
belief that your brand is smoother mediates the relation between smoking a “light” or “low tar” 
cigarette smoker and having the belief that your brand is less harmful. 
 The fourth and final goal of this dissertation was to determine whether the ban on 
“light” and “low tar” descriptors in China at Wave 1 was successful in that it led to a decrease 
in the number of smokers who believed that LLT cigarettes are less harmful at Wave 2.   
6.2 Conclusion 1: The Belief that LLT Cigarettes are Smoother/Less Harsh Predicts  
the Belief that LLT Cigarettes are Less Harmful. 
 
 Table 32 summarizes my dissertation conclusions.  The goal of this dissertation was to 
establish the relation between having the belief that a particular brand of cigarettes is smoother 
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and the belief that these cigarettes are therefore less harmful.  Indeed, we found that across 
smokers in: Canada, the United States, the United Kingdom, Australia, and China, among 
adults and adolescents in North America, in both cross-sectional and longitudinal analyses, the 
one factor that consistently predicted having the belief that LLT cigarettes are less harmful was 
the belief that LLT cigarettes are either smoother or less harsh.  We also found that smokers in 
Canada and China who believed that their own brand of cigarettes was smoother were also 
more likely to say that their cigarettes were less harmful.  
The near universality of this link is striking.  It provides further support for what has 
been depicted in the model in Figure 1.  “Light” cigarettes are marketed and designed to 
provide the belief that “light” cigarettes are smoother.  Smokers who believe that “light” 
cigarettes are smoother are more likely to believe that “light” cigarettes are less harmful.  
These findings also suggest a natural link between the perception that a brand is smooth and 
the perception that the brand is less harmful. 
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Table 32 Dissertation Conclusions 







































Conclusion 1: The Belief 
that LLT Cigarettes are 
Smoother/Less Harsh 
Predicts the Belief that 
LLT Cigarettes are Less 
Harmful 
√ √ √ √ √ √ √ 
Conclusion 2: Smokers 
Believe that LLT 
Cigarettes are Less 
Harmful 
√ √ √ √ √ √ √ 
Conclusion 3: “Light” or 
“low tar” cigarette 
smokers are more likely 
to believe that LLT 
cigarettes are less 
harmful 
√ X X √ X √ √ 
√=Findings consistent with this conclusion 
X=Findings are not consistent with this conclusion 
Grey Boxes indicate that the conclusions were not addressed in that particular study 
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Table 32 Dissertation Conclusions Continued 







































Conclusion 4:  LLT 
Cigarette Smokers are 
More Likely to Believe 
that Their Brand of 
Cigarettes are Smoother 
     
√ X 
Conclusion 5:  The 
Belief that “Light” 
Cigarettes are Smoother 
Mediates the Relation 
Between Smoking a 
LLT Cigarette and 
Believing that LLT 
Cigarettes are Less 
Harmful  
     
√ X 
Conclusion 6:  The Ban 
on “Light” and “Low 
Tar” Descriptors on 
Cigarette Packages in 
China Does Not 
Decrease Beliefs that 




    
√=Findings consistent with this conclusion 
X=Findings are not consistent with this conclusion 
Grey Boxes indicate that the conclusions were not addressed in that particular study
220 
   
6.3 Conclusion 2: Smokers in Each of the Countries Believe that LLT Cigarettes are Less 
Harmful.  This Belief is More Prevalent in our ITC China Sample. 
 The belief that “light” and “low tar” cigarettes are less harmful exists across smokers 
in: Canada, the United States, the United Kingdom, Australia, and China among both adults 
and adolescents.  However, a much greater proportion of smokers in China have this belief.  In 
contrast the countries in our ITC Four Country survey, in China there have been no attempts to 
educate the population about the myths of “light” cigarettes.  In addition, there have been 
explicit advertising campaigns claiming that LLT cigarettes are less harmful.   
 The findings from China are likely to represent the state of beliefs in the vast majority 
of countries in the world where there have been no information campaigns on the myths of 
“light” cigarettes.  The implications of this finding are that smokers in China (and in many 
other such countries) need to be educated about the fact that “light” or “low tar” cigarettes are 
no less harmful.  Media campaigns in other countries have proven to have some impact 
(Borland et al., 2008) and these countries can learn from what has been effective in Western 
countries. In addition, China should ban any advertising that makes claims about the relative 
harm of particular cigarettes. Allowing ads that make claims that their “light” cigarettes “offer 
greater loving care for your body” only makes smokers more likely to believe that these 
cigarettes are less harmful.   
It is particularly imperative that regulations on LLT cigarettes are introduced in China 
as soon as possible because the LLT market is still small.  As smokers in China become more 
aware of the health risks of smoking and more concerned about the health effects, we can 
expect that they will look for ways to reduce their health risks without having to quit smoking.  
LLT cigarettes are already seen as less harmful and therefore are already in place so that these 
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cigarettes can become the alternative to quitting.  However, if the belief that LLT cigarettes are 
less harmful was debunked before smokers become health-concerned, then smokers may be 
more likely to quit smoking rather than continue smoking but switching to LLT cigarettes.  
6.4 Conclusion 3: “Light” or “low tar” cigarette smokers are more likely to believe that 
LLT cigarettes are less harmful 
 “Light” cigarette smokers in Canada, the United States, the United Kingdom, and 
Australia were more likely to believe that “light” cigarettes are less harmful compared to 
regular cigarette smokers.  This is consistent with previous research suggesting that many 
smokers choose to smoke “light” cigarettes because they believe they are less harmful 
(Kozlowski, Goldberg, et al., 1998).  The association between being a “light” cigarette smoker 
and the belief that “light” cigarettes are healthier was also significant among adolescents in 
North America cross-sectionally but not longitudinally. It is possible that adolescent smokers 
are less concerned about choosing a cigarette based on whether it is believed to be less 
harmful.  Tobacco industry internal documents demonstrate that adolescent smokers were 
attracted to “light” and “low tar” cigarettes because they were easier to smoke when first 
starting (Cummings et al., 2002).  The sensory experience of these cigarettes may therefore be 
the most important aspect of smoking “light” cigarette for adolescents initially. Over time, 
smokers may become more concerned about their health and because the sensory perception 
that these brands are smoother remains, adolescents may feel less urgency to quit smoking 
because of their associations between “light” cigarettes being smoother and “light” cigarettes 
being less harmful.   
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 It is also possible that the belief that “light” cigarettes are smoother did not predict the 
belief that “light” cigarettes are less harmful longitudinally because we controlled for previous 
beliefs that “light” cigarettes are less harmful and the model was therefore over-partialled. 
 In China, we found an association between having ever tried a LLT cigarette and the 
belief that these cigarettes are less harmful both cross-sectionally and longitudinally.  
However, the tar level of the smokers’ current brand did not predict beliefs about LLT 
cigarettes either cross-sectionally or longitudinally. It is likely that these differences are due to 
the fact that our measure of “low tar” status was based on self reported tar level of current 
brand and smokers may not be aware of the tar level of their cigarettes.  Tar level is also just 
one aspect of being a “light” cigarette smoker.  However, the finding that those who had tried 
LLT cigarettes were more likely to believe that LLT cigarettes are less harmful is consistent 
with our findings in the Western countries. 
 When we examined beliefs about one’s own brand of cigarettes, we found that in both 
Canada and China, “light” or “low tar” cigarette smokers were more likely to believe that their 
brands were less harmful.   
6.5 Conclusion 4:  “Light” Cigarette Smokers in Canada are More Likely to Believe that 
Their Brand of Cigarettes are Smoother. “Low Tar” Cigarette Smokers in China are Just 
as Likely as “Medium” and “High Tar” Cigarette Smokers to Believe that Their Brand of 
Cigarettes are Smoother.  
 In Canada, “light” cigarette smokers were more likely than regular cigarette smokers to 
believe that their brand of cigarettes is smoother.  However, in China there was no difference 
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among “low tar” and “high tar” cigarette smokers in their belief that their own brand of 
cigarettes is smoother.  
 However, in China, we asked smokers to report the tar level of their own brand of 
cigarettes whereas in Canada we were able to code the respondent’s brand information as 
“light” or regular based on the brand name.  Smokers in China may not have known the tar 
level of the cigarettes they smoke.  Indeed, we many smokers responded “don’t know” and 
were excluded from analyses. The concept of “low tar” is also just one aspect of “light” 
cigarettes.  Package designs, “light” descriptors, etc. could have been found on tar levels above 
our “low tar” cut off of 10 mgs. The sensory perception between a 10 mg tar cigarette and an 
11 mg tar cigarette is probably not dramatically different but these cigarettes would have been 
categorized as “low” vs. “medium” tar.  It is very likely then that our lack of an association in 
China between the brand smoked and the belief that your brand is smoother was due to a 
flawed measure.  
6.6 Conclusion 5:  The Belief that “Light” Cigarettes are Smoother Mediates the Relation 
Between Smoking a “Light” or “Low Tar” Cigarette and Believing that “Light” or “Low 
Tar” Cigarettes are Less Harmful in Canada but Not China. 
 In Canada, the relation between being a “light” cigarette smoker and the belief that 
your brand of cigarettes is less harmful was mediated by the belief that you brand of cigarettes 
are smoother.  In China, there was no evidence of mediation.  “Low tar” cigarette smokers 
were just as likely as “high tar” smokers to say that their cigarettes were smoother.  Although 
“low tar” cigarette smokers were more likely than “high tar” cigarette smokers to believe that 
their brand of cigarettes was less harmful in China, the fact that tar level did not predict the 
belief that your brand of cigarettes are smoother meant that there was no mediation.  Again, as 
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discussed in conclusion 4 this difference in China was most likely due to a flawed measure of 
strength of cigarette brand smoked.   
6.7 Conclusion 6:  The Ban on “Light” and “Low Tar” Descriptors on Cigarette Packages 
in China Does Not Decrease Beliefs that LLT Cigarettes are Less Harmful 
 There was no immediate impact of a ban on “light” and “low tar” descriptors on the 
belief that LLT cigarettes are less harmful among smokers in China.  In fact, the belief that 
LLT cigarettes are less harmful rose slightly during this time period.  This implies that removal 
of LLT descriptors alone cannot change beliefs about LLT cigarettes.  Messages about the 
relative harmfulness of LLT cigarettes are conveyed using package designs, advertising, and 
sensory characteristics.  Ignoring these aspects while focusing only on a ban on descriptors will 
do little to change beliefs about LLT cigarettes. 
 6.8 Implications for Tobacco Control Policies 
 In recent court cases in the United States, the tobacco industry has argued that although 
cigarettes are inherently dangerous, there is nothing in their design that would make them even 
more dangerous than they might be otherwise (Cummings et al., 2006). The findings from this 
dissertation demonstrate that this argument is false.  The tobacco industry has designed “light” 
cigarettes to be smoother than regular cigarettes.  Smokers who think that their brand of 
cigarettes is smoother also think that their brand of cigarettes is less harmful.  Therefore 
cigarettes designed to feel smoother are more dangerous than otherwise because they provide 
reassurance to smokers that their cigarettes are less harmful. 
 The findings from this dissertation therefore demonstrate the importance of 
implementing effective tobacco control policies to address those factors that influence the 
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belief that “light” or “low tar” cigarettes are smoother.  To date, countries have attempted to 
address the misperception that “light” cigarettes are less harmful by banning “light” and “low 
tar” descriptors.  However, research evidence demonstrates that over time in the United 
Kingdom, a ban on descriptors was not effective at changing the perception that “light” 
cigarettes confer health benefits (Borland et al., 2008).  The results of this dissertation also 
demonstrate that a ban on “light” descriptors in China was not effective at changing the belief 
that LLT cigarettes are less harmful. 
 The problem with bans on “light” descriptors is that “light” cigarettes are marketed as 
less harmful in many other ways.  Comprehensive regulations addressing both the cigarette 
design aspects that provide a smoother sensory experience and the package and advertising 
elements that create the belief that “light” cigarettes are smoother also need to be implemented.   
 One of the most important regulatory frameworks for tobacco control is the Framework 
Convention on Tobacco Control (FCTC).  This global health treaty provides a regulatory 
strategy for tobacco control and has been signed by 168 countries to date (FCTC, 2010).   In 
the model presented in Figure 1, I present different ways in which “light” cigarettes are 
marketed.  Table 33 demonstrates how specific Articles in the FCTC could be relevant to the 
development of effective policies on “light” cigarettes.   
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Article 11 of the FCTC: Packaging and Labelling of Tobacco Products 
 Article 11 of the FCTC relates to the packaging and labelling of tobacco products.  This 
Article currently calls for regulations to counter package designs and “light/low tar” 
descriptors:  
“ensure that: (a) tobacco product packaging and labelling do not promote a tobacco 
product any means that are false, misleading, deceptive or likely to create an erroneous 
impression about its characteristics, health effects, hazards or emissions, including any 
term, descriptor, trademark, figurative or any other sign that directly or indirectly 
creates the false impression that a particular tobacco product is less harmful than other 
tobacco products. These may include terms such as ‘low tar,’ ‘light,’ ‘ultra-light,’ or 
‘mild.’” (World Health Organization, 2003) 
 
This article does not, however, specifically address package colours that create the 
impression that a particular brand is less harmful.  Wakefield et al (2004) demonstrated that 
cigarettes in lighter coloured packages were perceived to be smoother.  This dissertation 
demonstrated that the belief that a cigarette is smoother predicts the belief that that cigarette is 
less harmful.  Therefore, we have evidence that lighter package colours also create the 
erroneous impression that the cigarette is less harmful and should therefore not be allowed in 
accordance with Article 11 of the FCTC. 
Article 11 in its current form also fails to include sensory descriptors in its list of terms 
that should be eliminated.  Yet terms such as “smooth” have replaced “light” in countries 
where bans on “light” descriptors have been implemented because of their similar meaning 
(King & Borland, 2005).  Again the research in this dissertation also demonstrates the powerful 
association between smooth and “less harmful.”  Sensory descriptors should therefore be 
included in Article 11 regulations. 
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Article 11 also states that: “...package of tobacco products and any outside packaging 
and labelling of such products shall...contain information on relevant constituents and 
emissions of tobacco products...” (World Health Organization, 2003).  This suggests that 
Article 11 would require tar levels to be reported on cigarette packages.  However, tar levels 
can be used as an indicator of relative risk for cigarettes and is most likely an indicator for the 
relative smoothness of a cigarette. This is another example of information that creates an 
erroneous impression that a particular cigarette is less harmful.  Therefore Article 11 should 
actually regulate that tar levels should not be reported on cigarette packages. 
In fact, the most effective policy to address the regulations proposed in Article 11 
would be to implement plain packaging on all cigarette products.  Recently Australia became 
the first country to introduce legislation to require plain packaging of tobacco products.  This 
legislation is expected to be gazetted January 1, 2012 for implementation by July 1, 2012 
(National Health and Hospitals Network, 2010).  The regulation would restrict or prohibit 
tobacco industry logos, colours, brand imagery, or promotional text on tobacco product 
packaging other than brand names and product names in a standard colour, font style, and 
position. Warning labels would continue to remain on cigarette packages.  Other countries 
could follow the Australian example to develop and implement plain packaging of tobacco 
products to remove the perception that these brands are smoother and therefore less harmful. 
Article 12 of the FCTC: Education, Communication, Training, and Public Awareness 
  Article 12 of the FCTC relates to education, communication, training, and public 
awareness. This article could address every aspect of the deception of "light" cigarettes as 
outlined. Article 12 states: "Each Party shall promote and strengthen public awareness of 
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tobacco control issues, using all available communication tools... public awareness about the 
health risks of tobacco consumption..." 
 Parties therefore have a responsibility to educate the public about the deceptive nature 
of "light" cigarettes.  Shiffman et al. (2001b) demonstrated that the most effective strategy to 
discourage the use of "light" cigarettes was to address the fact that these cigarettes actually do 
feel smoother but that this perception is misleading because these cigarettes are no less 
harmful.  Similar educational campaigns that include information about why "light" cigarettes 
are no less harmful and why the aspects of "light" cigarette marketing are misleading should be 
implemented in accordance with Article 12.   
Article 13 of the FCTC: Tobacco Advertising, Promotion and Sponsorship 
 Article 13 of the FCTC relates to tobacco advertising, promotion and sponsorship.  This 
article proposes a comprehensive ban on all tobacco advertising. This article would therefore 
include advertising for "light" cigarettes.  
Article 9 of the FCTC:  Regulation of the contents of tobacco products 
Article 9 of the FCTC relates to the regulation of the contents of tobacco products.  
Article 9 states: “The Conference of the Parties...shall propose guidelines for testing and 
measuring the contents and emissions of tobacco products and for the regulation of these 
contents and emissions.” 
Article 9 could therefore address the regulation of contents that create the impression 
that the cigarette is smoother (and therefore less harmful).  This article does not currently 
address other cigarette design aspects that could create the impression that that particular 
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cigarette is smoother and therefore less harmful.  For example, recent research has suggested 
that banning filter vents and regulating low maximum standard tar, nicotine, and carbon 
monoxide yields would make cigarettes less palatable and may encourage smoking cessation 
(Kozlowski et al., 2006).  Article 9 should therefore include other aspects of cigarette design 
beyond the cigarette contents.  
Article 10 of the FCTC:  Tobacco Product Disclosure 
Article 10 of the FCTC relates to the regulation of tobacco product disclosures.  Article 
10 calls for:  
“...manufacturers and importers of tobacco products to disclose to governmental 
authorities information about the contents and emissions of tobacco 
products...implement effective measures for public disclosure of information about the 
toxic constituents of the tobacco products and the emissions they produce.” 
Article 10 could be used to inform the public about ingredients in the cigarette that are 
designed to make the cigarette feel smoother and therefore less harmful. If these ingredients 
were already banned, it would allow the government to make sure that the tobacco industry 
was not adding anything that could provide the impression that the cigarette is smoother.  It 
would also allow the government to monitor any new substances that were added and provide 
them with the opportunity to investigate its potential role including creating a perception that 
the cigarette is less harmful. 
Family Smoking Prevention and Tobacco Control Act 
In addition to FCTC, a recent law in the United States would also provide the 
opportunity to address the sensory characteristics of “light” cigarettes.  In June 2009, the 
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Family Smoking Prevention and Tobacco Control Act was signed into law.  This act grants the 
Food and Drug Administration (FDA) the authority to regulate manufacturing, marketing and 
sale of tobacco products in much the same way that it currently regulates other products such 
as food, drugs, and cosmetics.  Among the provisions in the act are regulations to discourage 
tobacco marketing and sales to children, larger health warnings on tobacco products, regulation 
on health-related claims about tobacco products, bans on candy and fruit flavoured cigarettes, 
bans on “light” and “low tar” descriptors and the power for the FDA to require changes to 
tobacco products such as the removal or reduction of harmful ingredients (Family Smoking 
Prevention and Tobacco Control Act, 2009).  This would therefore provide the FDA the 
authority to ban ingredients that are harmful to the extent that they influence smokers’ 
perceptions that the brand is less harmful.   
The findings of this dissertation point to the importance of 
regulating/eliminating/reducing methods that the industry uses in their production design to 
make the sensory properties of cigarettes less harsh and smoother.  The FDA could therefore 
regulate cigarettes so that they did not feel smoother or less harsh.  Implementation of such 
regulations could provide models for other countries who have signed on to the FCTC to 
implement similar regulations in their countries. 
6.9 Future Research 
 We established that cigarettes that are perceived to be smoother are also seen as less 
harmful.  However, this research focused on smokers of “light” or “low tar” cigarettes.  
Mentholated cigarettes are also designed to provide the impression of a cooler or smoother 
sensation on the throat.  Few research studies have examined beliefs about menthol cigarettes, 
however, menthol cigarettes are likely to be perceived as less harmful in the same way as 
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“light” cigarettes because they feel smoother.  Research demonstrating that smokers of 
mentholated cigarettes believe that their cigarettes are less harmful to the extent that they 
believe their cigarettes are smoother would provide powerful evidence that menthol additives 
should be removed from cigarettes.  The FDA recently banned candy flavoured additives from 
cigarettes but menthol continues to be allowed.  Research demonstrating that menthol 
cigarettes are perceived as less harmful because they are smoother could convince the FDA to 
change their decision and ban menthol.  In addition, the FCTC could ban menthol under 
Article 9 which regulates cigarette content. 
 In the same way that we measured beliefs about one’s own brand of cigarettes among 
“light” and “low tar” cigarettes in the ITC 4 Country Survey and the ITC China Survey, so too, 
could we measure beliefs about one’s own brand of cigarettes among menthol smokers.  We 
will therefore examine this relation both cross-sectionally and longitudinally as the subsequent 
waves of the ITC 4 Country and ITC China Surveys will be finished in the next year.  
 Now that we have established that the belief that your cigarettes are smoother predicts 
having the belief that your cigarettes are less harmful, the next step would be to examine how 
these beliefs relate to actual smoking behaviour.  The tobacco industry has argued in court 
cases in the United States that nothing they have done has kept anyone from stopping smoking 
(Cummings et al., 2006).  However, the research in this dissertation demonstrated that smokers 
who believe that their brand of cigarettes is smoother are more likely to believe that their brand 
of cigarettes is less harmful.  We would therefore expect that individuals who believe that their 
brand of cigarettes is less harmful would be less likely to intend to quit smoking. 
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 Prior research by Wilson et al (2009) demonstrated that “light” cigarette smokers were 
no more or less likely to intend to quit smoking and Hyland et al (2003) found that regular 
smokers who switched to “light” cigarettes were no more or less likely to make a quit attempt 
or successfully quit smoking.  However, we would anticipate that given that “light” cigarette 
smokers are more health-concerned, that they should be more likely to intend to quit smoking.  
The belief that “light” cigarettes are less harmful may therefore reduce smokers’ health 
concerns and make them no more or less likely to intend to quit smoking.  Whether this 
hypothesis is correct needs to be tested.  Data from our ITC 4 Country Survey as well as our 
ITC China Surveys will allow us to examine how beliefs about the harmfulness of one’s own 
cigarette might influence smokers to be more or less likely to quit smoking.   
 Research could also examine the development of beliefs about LLT cigarettes.  
Specifically, do regular cigarette smokers switch to “light” cigarettes rather than quitting 
smoking to the extent that they believe that LLT cigarettes are less harmful and that they are 
more concerned about their health?  Or do regular cigarette smokers switch to LLT cigarettes 
as a step towards quitting but then become reassured by the fact that LLT cigarettes are 
smoother and therefore less harmful (and then do not quit smoking)?  
 In addition, no research has examined how beliefs about “light” cigarettes might 
influence smoking initiation among adolescents.  It may be that adolescent non-smokers who 
believe that “light” cigarettes are less harmful may be more likely to start smoking because this 
belief may quell any health concerns they may have had that would have prevented them from 
starting to smoke.  We will be able to use our North American Student Smoking Survey to 
address this research question. 
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 These studies will provide evidence for whether beliefs about “light” cigarettes or one’s 
own brand of cigarettes can influence future smoking among both adolescents and adults from 
North America as well as the United Kingdom, Australia, and China. This research can guide 
future tobacco control policies particularly Articles 9, 10, and 11 of the Framework 
Convention on Tobacco Control. 
6.10 Summary 
 The results of this dissertation provides powerful converging evidence across 6 
countries, at different time points, among adolescents and adults, linking the belief that “light” 
or “low tar” cigarettes are smoother/less harsh and the belief “light” or “low tar” cigarettes are 
less harmful/healthier.  This study links the personal experience of your own brand being 
smoother with the belief that your brand is less harmful.  This study also demonstrated that 
existing policies to address the myth that “light” or “low tar” cigarettes are less harmful are 
effective in the short term.  Countries can continue to develop tobacco control policies that 
slowly whittle away the tobacco industry’s attempts to deceive consumers into believing that 
some cigarettes are less harmful.  Regardless of these attempts, if the cigarette continues to be 
designed in a way that feels smoother, efforts to convince the smoker that their brand is less 
harmful will be negated by the ultimate evidence of lower harm; the smoother experience. 
Therefore changes to the cigarette design should be an immediate priority in tobacco control 
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NOTES 
1. Because we only asked whether the respondent smokes a “light” cigarette in Wave 1 of the 
ITC 4 Country Survey, we will use Waves 1 and 2. 
2. LLT will now be used to refer to “light” and/or “low tar” cigarettes. 
3. Menthol cigarettes do feel smoother and therefore have the potential to be perceived as 
less harmful consistent with this research on “light” cigarettes. However, we excluded 
menthol cigarette smokers from these analyses because the focus of the research is on 
“light” and “low tar” cigarettes.  Menthol and “light” cigarettes are different and should 
therefore be analyzed separately.  Future research will address whether menthol cigarettes 
are believed to be smoother and therefore less harmful.   
3.   Ethnicity was based on definitions for majority and minority ethnic groups in each country 
consistent with what would be used in the census of each of the four countries. In Canada 
and the United States, respondents could choose more than one ethnic background and 
were categorized as exclusively white (people who reported being white only) vs. other 
(people who reported any other ethnic group, alone or in combination).  In the United 
Kingdom and Australia, respondents could only choose one ethnic background. In the 
United Kingdom, ethnicity was categorized as exclusively white (people who reported 
being white only) vs. other (people who reported being from any other ethnic group). In 
Australia, the census used English as a first language as the definition for the majority 
group and minority groups.  Ethnicity was therefore categorized as: exclusively English 
speaking (people whose spoken language at home is English only) vs. other (people who 
speak another language at home in addition to or instead of English). 
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4.   Income was created by categorizing income levels into “low” “moderate” and “high” based 
on a 1/3rd split of respondents in each category for each country.  These categories were 
then  combined into one income variable. Low income was defined as an annual household 
income of: <$30,000 per year in Canada, the United States, and Australia; and less than 
£30,000 in the United Kingdom.  Moderate income was defined as an annual household 
income of: $30,000-$59,999 in Canada, the United States, and Australia; and £30,000–
£44,999 in the United Kingdom.  High income was defined as an annual household income 
of: >=$60,000 in Canada, the United States, and Australia; and >=£45,000 in the United 
Kingdom. 
5.   Education was created by categorizing each level of education within each country into 
“low,” “medium,” and “high” categories based on a 1/3rd split of respondents in each 
category for each country and then combining them into one education variable.  Low 
education level was defined as: completed high school or less in Canada, the United States 
and Australia. In the United Kingdom the definition was having completed 
secondary/vocational 3 or less. Moderate education level was defined as: community 
college/trade/technical school/some university (no degree) in Canada and the United States. 
In the United Kingdom this was defined as college/university (no degree) and in Australia, 
the definition was technical/trade/some university (no degree).  High education level in 
each country was defined as: completed university or post graduate studies.  
6.  Time to first cigarette was initially measured by asking respondents to report the time to 
first cigarette in either minutes or hours. There were slightly different versions of the time 
to first cigarette question for daily and non-daily smokers. For each type of smoker, 
responses were stored in different variables. Values were combined into a single variable 
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and time to first cigarette was converted into minutes (separately for daily and non-daily 
smokers). Respondents who didn’t know how long they would wait until their first 
cigarette were excluded. Respondents who answered differently in both minutes and hours 
were also excluded.  If both minutes and hours corresponded to the same category and were 
consistent with the number of cigarettes smoked per day, the value for minutes was used. If 
time in hours was an impossible value (e.g. was greater than 24) but time in minutes was a 
possible value, then time in minutes was accepted as the value for time to first cigarette. If 
time in hours was 0 or time in minutes was 0 the other was accepted. 
Time to first cigarette was then classified into four levels: 
0= 61 minutes or longer 
1= 31–60 minutes 
2= 6–30 minutes 
3= 5 minutes or less 
Cigarette Consumption was measured using the number of cigarettes smoked per day for 
daily smokers, and the number of cigarettes smoked per week or month for weekly or 
monthly smokers (where weekly smokers cigarette consumption= #cigarettes per week/7; 
monthly smokers cigarette consumption=#cigarettes per month/30.4) 
Responses were then converted into a categorical measure with four levels: 
0= 0–10 cigarettes per day 
1= 11–20 cigarettes per day 
2= 20–30 cigarettes per day 
3= More than 30 cigarettes per day 
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The overall score for Heaviness of Smoking Index was therefore calculated by summing up 
the values for each of the categorical measures (range from 0-6).  
7.  Borland et al. (2004) used an alternate version of the Heaviness of Smoking Index (HSI).  
The alternate version of the heaviness of smoking index was computed by taking the square 
root of daily cigarette consumption minus the natural logarithm of time to first cigarette of 
the day. The computations for this measure were much more involved. I tested the HSI 
alternate version in all models and the results were almost exactly the same (no significant 
differences) whether I used the traditional Heaviness of Smoking Index or the alternate 
version. I therefore decided to use the simpler and more commonly used Heaviness of 
Smoking Index.  
8.  The age categories 18-24 and 25-39 were collapsed into one category due to a low total 
number of respondents (1.4%) in the 18-24 year old category. 
9.  Daily cigarette smokers responded “every day” to the question: “Do you smoke every day, 
less than every day, or not at all?” and weekly smokers indicated that they smoked “less 
than every day.”  Cigarettes smoked per day was calculated by asking daily smokers: “On 
average, how many cigarettes do you smoke each day, including both factory-made and 
hand-rolled cigarettes?” and weekly smokers: “On average, how many cigarettes do you 
smoke each week?” (divided by 7).  Impossible per day values (greater than 100) were 
treated as coding errors and re-coded as 100. In the logistic regression equation, cigarettes 
per day was centered and treated as a continuous variable. 
10.  The total sample size for recontact smokers between Waves 1 and 2 was 3710 as noted in 
the retention rates.  However, this sample size was based on the number of respondents 
who were recruited.  The sample size reported for this study of 3651 was based on the 
249 
   
number of respondents who actually qualified to be included in the study after data 
cleaning.  Respondents who were recruited but should not have been because they did not 
qualify for the survey (e.g. respondents who didn’t smoke 100 or more cigarettes in their 
lifetime) were excluded in this final sample.  
11. O.A.C. stands for Ontario Academic Credit.  Ontario students attended O.A.C. or a 13th 
grade of school prior to attending universities.  O.A.C. existed until 2003.  
12. Respondents were asked to indicate which category best describes their ethnic/racial 
background (white/black/Latino or Hispanic/Asian-American or Asian Canadian/Native 
American or American Indian or Canadian Aboriginal/Other).  These responses were 
recoded into 1=Majority group (White) or 2=Minority group (all other ethnic/racial 
backgrounds). 
13. We use the term “established smoker” instead of “regular smoker” to avoid confusion with 
regular brand cigarette smokers (as opposed to a “light” cigarette smokers).  
14. Smoking status was derived using definitions from the Waterloo Smoking Prevention 
Project.  
15. I ran a GEE analyses using a variable that was a combination of the belief that “light” 
cigarettes are smoother and the belief that “light” cigarettes are less harsh with categories 
for having neither of these beliefs, one of these beliefs, or both of these beliefs.  However, 
the results of this GEE was similar to what was found in Studies 4 and 5: This belief 
predicted the belief that “light” cigarettes are healthier cross-sectionally but not 
longitudinally.  Because the belief that “light” cigarettes are less harsh actually did predict 
the belief that “light” cigarettes are healthier longitudinally when separated out from the 
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belief that “light” cigarettes are smoother, I decided to keep these belief items separate and 
run models separately. 
16. Wave 3 of the North American Student Smoking Survey was conducted in the Fall of 
2001 whereas Wave 4 was conducted in the Spring of 2002.  Wave 1 of the ITC 4 Country 
Survey was conducted between October and December 2002 whereas Wave 2 was 
conducted between June and August of 2003.   
17. This was different than Study 1 where we asked about beliefs about “light” cigarettes.  In 
Study 1 we included “don’t know” responses.  In study 1, we could justify keeping “don’t 
know” responses because we could understand why some people would not know about 
“light” cigarettes, particularly those who don’t smoke them.  In contrast, in Study 6 we 
excluded “don’t know” responses for the belief about one’s own brand of cigaretes because 
we would expect respondents should have some opinion about the relative harmfulness of 
their own brand.   
18. We used cigarettes per day instead of heaviness of smoking index (HSI) because we 
wanted the model to be more consistent with the model we used in Study 7 examining 
beliefs about your brand of cigarettes in China.  As mentioned before, cigarettes per day 
had to be used in China instead of HSI because there were too many respondents who did 
not answer the time to first cigarette question. 
19. Interviewer Training and Instructions for Brand question: “Emphasize “specific” in the 
question. If respondent gives a brand name that could fit several different entries in the 
coded list, probe as necessary for other descriptors, to determine whether any of the listed 
varieties matches the respondent’s answer. If the response is vague or nonspecific, prompt 
respondent by saying: “What is the name you use when you ask for your brand in the 
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store?” Always confirm your choice with the respondent: e.g. “There is a brand on my list 
that says “Basic Ultra Light Menthol 100s” -- would that be the same as your brand?” or 
“Would that be the brand you smoke most?” If the respondent’s answer exactly matches 
the name on the list, simply read back the brand name as confirmation: e.g. “So your brand 
is Benson & Hedges Methol Mild King Size”. INTERVIEWER TRAINING -- Examples 
of probing: If respondent gives no strength indication at all, ask “Is your brand any 
particular strength, or isn’t that part of the brand name?” If respondent says “just regular 
strength” or “the plain kind” or “full flavour”, confirm that he/she smokes the default 
strength: “So there’s no mention of strength in your brand’s name?” Sometimes “full 
flavour” is actually part of the brand name and sometimes it is unmentioned because it is 
the default strength. This same kind of probing applies also to cigarette length – the 
shortest length for a given brand family will generally be the default length and may not be 
mentioned by the respondent, but the interviewer should explicitly confirm this with the 
respondent: “you didn’t mention what length your cigarette is. Would that be [regular/ 
King size…] that you smoke?” IN UK and AU, strength descriptors have been banned, so 
manufacturers use other words to discriminate among varieties. The different varieties 
include colours (blue, white, gold, etc) or words like “Fine” or “Smooth” in their names. 
Probing for these words can’t mention strength, but rather interviewers should say: “Are 
there any other words that help identify the name of your brand?” OR “How do you ask for 
your specific brand in the store?” If the response could fit several different varieties on the 
list, ask specifically: “Would that be Pall Mall gold or Pall Mall white, or something else?” 
In the brand lists for UK and AU, these non-strength descriptors have been treated like 
strength descriptors, in that they immediately follow the brand family’s name in the 
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variety’s listing. If respondent says “ultra light” and the list for that brand family includes 
only the term “mild,” and never “light”, then say: Could that be “ultra mild”? If the 
description offered by the respondent isn’t specific enough and therefore fits both menthol 
and non-menthol entries, probe by saying: “Is that menthol or not menthol?” Similarly, if 
the description could apply to entries for multiple lengths – e.g. King Size and 100s -- 
probe by saying: “Do you smoke King Size or 100s, or some other length?” In other words, 
use the names of the listed entries – within the mentioned brand family -- to probe for 
details, and thus to narrow down the options and identify the one code that fits the 
respondent’s answer – if there is one. Confirm that variety with the respondent. If no entry 
matches, or if respondent does not confirm the entry you think is closest, then code “other” 
and enter respondent’s answer as a text response.” 
20. Again, we did not combine health concerns with concern about lowering quality of life as 
we had in Study1 because we wanted to keep this model as consistent as possible with the 
Study 7 ITC China model.  Concerns that smoking would/had damaged quality of life were 
not asked in the ITC China survey. 
21. As noted for beliefs about the harmfulness of “light” cigarettes vs. beliefs about the 
harmfulness of one’s own brand, this was different than Study 1 where we asked about 
beliefs about “light” cigarettes.  In Study 1 we included “don’t know” responses.  In study 
1, we could justify keeping “don’t know” responses because we could understand why 
some people would not know about “light” cigarettes, particularly those who don’t smoke 
them.  In contrast, in Study 6 we excluded “don’t know” responses for the belief about 
one’s own brand of cigaretes because we would expect respondents should have some 
opinion about the relative smoothness of their own brand.   
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22. There were 320 people who were missing information for the main dependent variable 
(my brand of cigarettes is less harmful) and were therefore excluded from the cross tabs 
and regression. 
23. As discussed in Study 6, this was different than when we asked about beliefs about LLT 
cigarettes (in that case, don’t know responses were included) because we could understand 
why not everyone would know about LLT cigarettes, particularly those who don’t smoke 
them.  However, it is reasonable to expect that respondents should have some belief about 
the relative harmfulness of their own brand.   
24. Although we had included “don’t know” responses when asking about the belief that LLT 
cigarettes are smoother in Studies 2 and 3, we believed that smokers should have some idea 
about whether their own cigarette was smoother.  For this study “don’t know” responses to 
this question were therefore excluded.  
25. I also tested the difference between low tar cigarette smokers vs high and medium tar 
cigarette smokers (combined into one category) predicting the belief that your brand of 
cigarettes is less harmful.  This two level measure of tar level of cigarette smoked was also 
a significant predictor of the belief that your brand of cigarettes is less harmful.  Low tar 
cigarette smokers were significantly more likely to believe that their brand is less harmful 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX D: ADDENDUM TO TECHNICAL REPORTS:  
CONSTRUCTION AND USE OF WEIGHTS FOR THE INTERNATIONAL  




Addendum to Technical Reports:  Construction and Use of Weights for  the 
International Tobacco Control  
Four Country Survey 
M. E. Thompson, University of Waterloo 
May 9, 2006 
 
Sampling design 
At Wave 1 of the ITC Four Country  Survey , within each country,   the population was 
stratified into several geographic regions.   Quotas were then assigned for the numbers of 
respondents in each of these  strata, in order to ensure representation proportional to a 
measure of regional population size.    The aim in each country  was to obtain  
sufficiently many smokers  for the recruitment survey  that at least  2000 would complete  
the main survey. 
A household was deemed to be eligible if it contained at least one eligible smoker.    In 
households with multiple eligible smokers, the Next Birthday Method  was used to select  
a single respondent. No substitution within the household was permitted, except where it 
was known that the selected respondent would be absent for the entire fieldwork 
procedure.    
 
Cohort replenishment 
In order to ensure that the number of completed surveys at each wave is at least 2,000 per 
country, respondents lost to attrition have been replaced.  Replenishments have been 
carried out using the same sampling design and calling protocol as in Wave 1 
recruitment.  (The new sample is thus representative of the population at the new wave, 






The sampling design was chosen to provide a random and  representative sample of adult 
smokers within each geographic stratum.  However, as with all surveys, the ITC Four 
Country Survey sample is subject to some disproportionate selection and under-coverage 
of population subgroups.  In order to adjust for disproportionate selection of adult 
smokers in subgroups, weights have been calculated for each respondent.  The following 
describes the procedures for calculating these weights.   
 
Initial recruitment weights at Wave 1 
 
1. Each household was given a multiple phone factor wt1 = 1 if it had one personal phone 
line, = 1/2 if it had more than one personal phone line (since theoretically the latter 
households had at least twice as much chance of being contacted). 
2. Each respondent's wt1 was then multiplied by an adjustment factor = 1 if that person 
was the only adult smoker in the house, and 2 if that person was one of 2 or more 
adult smokers in the house. 
3. The result was then multiplied by a factor to produce  an adjusted weight wt4 for each 
respondent, so that the sum of the wt4 values for respondents in a stratum was 
proportional to the general population for the stratum. This compensates for 
differential achieved sampling fractions from stratum to stratum. General population 
stratum numbers corresponding to strata actually used in the sampling design were 
available for Canada, the UK and Australia, but not in the US. In the US, wt4 was 
constructed to produce sums proportional to the general populations of the larger 
states and regional groups of smaller states +DC.  See the section  Strata  for the 
stratification used in weighting .   
4. Finally, the weights wt4 were adjusted  by calibration to produce  wtr1,  from which  
estimates of total numbers of smokers in age-sex groups (and white/non-white groups 




in these groups. ‘Non-white” in the US was taken to include  ‘Hispanic’.  (The very 
small number of respondents for whom this variable was missing were taken to be 
non-white for the purpose of weighting only. )  The age-sex groups used differed 
from country to country: In the UK, population estimates were drawn from census 
figures, while prevalence for sex*stratum and prevalence by sex*age group was 
estimated from the General Household Survey (2001).  In Australia, we used census 
estimates for population estimates and data from the National Health Survey, 2001 
for estimating prevalence within state*sex*age groups. In the US, population 
estimates were drawn from census data, while prevalence by sex*age 
group*white/non-white were taken from  proportions  from the 1998-1999 Current 
Population Survey applied to a prevalence number estimate from the  National Health 
Interview Survey (2002).   For Canada, we used weighted prevalence  numbers   for 
region*sex*age groups from  the 2001 Canadian Community Health Survey.   See the 
section  Targets  for the  data  used in calibration. 
 
Note:  For Canada, the US, Northern Ireland and Australia, the target groups were 
mutually exclusive, and thus calibration was a simple matter of multiplying wt4 by the 
target total divided by the wt4-estimated total for the relevant group.  For the rest of the 
UK,  for each gender, there were  targets for geographic areas and for age-sex groups, but 
not their intersections.  A regression estimator method was used to satisfy both sets of 
targets at once.   For example, for UK men,  there were at Wave 1  approximately  11  
regions and 6 age groups.  A  column vector  x  for each participant  was formed with  16 
entries (leaving out the last region).    With  weights  wt4,    a  weighted sum  was  
computed  of the 
! 
xx
"  (16x16) matrices;   the inverse matrix  J  of this weighted sum was 
then  obtained.  (This can be obtained  in SAS as output from  the weighted regression of 
any  y variable  on the components of x. )    If  T   is the column vector   of target totals 
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The variable  for the Wave 1 recruitment weight is  aDE911v. 
 
Main survey weights at Wave 1 
 
From an analysis of attrition between the Recruitment and the Main Survey in Wav e 1, it 
was decided not to incorporate variables other than  geographic stratum, sex, age and 
ethnicity  into the adjustment for the main survey weights.  In particular, variables such 
as education and perceived health status  did not appear to affect attrition in a consistent 
manner.   
 
A separate set of weights  wtm1 was created for the subset of those recruits who also 
completed the main survey at least partially (N=9,058  subjects). Starting from the 
recruitment weights  wtr1, respondents who did not complete the main survey  had wtr1 
replaced by  0.     Steps 3 and 4 (described above) were  then  repeated with the subset of 
main survey respondents,  producing wt7  in Step 3 and wtm1 in Step 4.  
 





Notes on use of the Wave 1 weights  
 
A Wave 1 weight for any respondent can be interpreted as the number of people in the 
Wave 1 population that we deem that respondent to represent. Thus the recruitment 
weight for a recruited respondent would be variable from respondent to respondent, but 
would be of the order of (stratum population size)/(stratum recruitment sample size). The 
sum of the recruitment weights over all recruited respondents will be the same as the 
population size (which we estimate from other sources). The main survey weight for a 
main survey respondent will be a little higher than the recruitment weight for the same 
respondent. This is because the recruitment weights for those who drop out between 
recruitment and main are re-distributed, by attrition and calibration adjustments,  to those 
who stay in. 
 
Either set of weights might be used in computing estimates of proportions and means for 
purposes of "description" of attributes of the smoker population in each country. For 
example,  recruitment  weights could be used in estimating the proportion of smokers 
aged 45 and over who smoke at least 20 cigarettes per day, or the mean number of 
cigarettes smoked per day by women with at least secondary school graduation. (For the 
latter, take the sum of weights*consumption for women in the country who have at least 
secondary school graduation, and divide by the sum of the same weights. )   
 
The weights should not be used to estimate numbers, such as the number of daily or 
occasional smokers who intend to quit in a given period, because the weights have been 
"benchmarked" to approximate numbers of daily smokers from other sources, which 
typically refer to time periods other than the time period for Wave 1 of the ITC survey 
(end of 2002).  For example, the sum of the recruitment weights (or the main weights) for 
the Canadian part of the sample is equal to the number of daily smokers aged 18 and over 




(CCHS) of 2001. Because our data were collected over a year after the benchmark CCHS 
survey of 2001, we cannot use our data to estimate the number of smokers or any other 
population value. 
  
It should be noted that proportions estimated using these weights (e.g., estimated 
proportion of smokers in category A = sum of weights for smokers in category A/sum of 
weights for all smokers in sample) are not standardized across countries with respect to 
demographic variables. (Standardized proportions are easily calculated as appropriate 
weighted averages of e.g., age-sex group proportions.) 
 
Weights for Wave 2  
 
For Wave 2, the following sets of weights are available: 
1. Wave 1 – Wave 2 longitudinal weights.  For longitudinal or cohort analyses 
based on respondents who completed both the Wave 1 and 2 surveys,  the 
population being represented  is usually the Wave 1 population.   Thus typically 
weights wtm12 should be used; these are the Wave 1 weights wtm1 adjusted for 
attrition  within  geographic  strata  and re-calibrated to the Wave 1  prevalence 
numbers.      
The variable  for these weights is bDE921v.  
2. Wave 2 new respondent weights.  For Wave 2 cross-sectional analyses 
involving new Wave 2 respondents only,  recruitment weights  wtr2  or  main 
survey weights wtp2 should be used;  these are calibrated to  prevalence numbers 
at the time of Wave 2.    
The variable s for these weights are bDE911v (recruitment) and bDE915v (for 
main survey). 




involving all of Wave 2 respondents, weights wtm2  have been constructed; like 
the wtp2 weights above, these weights are calibrated to assumed prevalence 
numbers at the time of Wave 2.  The weights are scaled so that within each 
country the sum of the wtm2 over continuing respondents is equal to the number 
of continuing respondents, and the sum of the wtm2 over new respondents is 
equal to the number of new respondents.   (Thus the overall   sum of these weights 
is the sample size, not an estimate of  the population size.)  The variable for these 
weights is bDE919v. 
 
Weights for Wave 3 
 
For Wave 3, the following sets of weights are available: 
1. Wave 1 – Wave 2 – Wave 3  longitudinal weights.  For longitudinal or cohort 
analyses based on respondents who completed   the Waves 1, 2 and  3 surveys,  
the population being represented  is usually the Wave 1 population.   Thus 
typically weights wtm123 should be used; these are the Wave 1-Wave 2 
longitudinal weights wtm12  adjusted for attrition  within  geographic  strata  and 
re-calibrated to the Wave 1  prevalence numbers.      
The variable  for these weights is cDE921v.  
 
2. Wave 2 – Wave 3 longitudinal weights.  For longitudinal or cohort analyses 
based on respondents who completed both the Wave 2 and Wave  3 surveys,  the 
population being represented  is usually the Wave 2 population.   Thus typically 
weights wtm23 should be used; these are the Wave 2 weights wtm2 adjusted for 
attrition  within  geographic  strata  and re-calibrated to the Wave 2  prevalence 
numbers.      





3. Wave 3 new respondent weights.  For Wave 3 cross-sectional analyses 
involving new Wave 3 respondents only,  recruitment weights  wtr3  or  main 
survey weights wtp3 should be used;  these are calibrated to  prevalence numbers 
at the time of Wave 3.    
The variable s for these weights are cDE911v (recruitment) and cDE915v (for 
main survey). 
4. Wave 3  main survey cross-sectional weights.  For cross-sectional analyses 
involving all of Wave 3 respondents, weights wtm3  have been constructed; like 
the wtp3 weights above, these weights are calibrated to assumed prevalence 
numbers at the time of Wave 3.  The weights are scaled so that within each 
country the sum of the wtm3 over continuing respondents is equal to the number 
of continuing respondents, and the sum of the wtm3 over new respondents is 
equal to the number of new respondents.   (Thus the overall   sum of these weights 
is the Wave 3 sample size, not an estimate of  the population size.)  The variable 
for these weights is cDE919v. 
 
 
Note that at each wave the longitudinal sample is a little less representative of its original 
population because of attrition, and the weights become correspondingly a little more 
variable.  However, the coefficients of variation of the cross-sectional weights at Waves 
1,  2 and 3 remain reasonable at around  0.46 ,  0.53  and  0.63  respectively. 
 
Treatment of movers 
Respondents who move out of their countries between waves are dropped out of the 
sample.  However, respondents who move from one geographic stratum to the other 
within a country are retained.  No such movers were noted between Waves 1 and 2.  
However, there were several between Waves 2 and 3.   For longitudinal weights,  a 




However,  for cross-sectional weights, a mover was associated with the new stratum.   
The preliminary weight  before adjustment was then no longer the weight from the 
previous wave, but  the average of weights in the new stratum in the previous  wave,  
with the same calibration class as the respondent.  Thus, for example,   a respondent  in 
age-sex group g moving from stratum x to stratum y  between Waves 2 and 3 would  
need a new  preliminary  weight  as input to the construction of the Wave 3 cross-
sectional weight.  The new preliminary weight was the average Wave 2 cross-sectional 
weight for respondents in stratum y and age-sex group g.  (In the United States, g 
represented an age-sex-ethnicity group.) 
 
Weights for Wave 4 
 
For Wave 4, the following sets of weights are available: 
1. Wave 1 – Wave 2 – Wave 3 – Wave 4   longitudinal weights.  For longitudinal 
or cohort analyses based on respondents who completed   the Waves 1, 2, 3  and 4 
surveys,  the population being represented  is usually the Wave 1 population.   
Thus typically weights wtm1234 should be used; these are the Wave 1-Wave 2-
Wave 3 longitudinal weights wtm123(cDE921v)  adjusted for attrition  within  
geographic  strata  and re-calibrated to the Wave 1  prevalence numbers.      
The variable  for these weights is dDE921v.  
 
2. Wave 2 – Wave 3 – Wave 4  longitudinal weights.  For longitudinal or cohort 
analyses based on respondents who completed   the Waves 2, 3 and  4 surveys,  
the population being represented  is usually the Wave 2 population.   Thus 
typically weights wtm234  should be used; these are the Wave 2-Wave 3 
longitudinal weights wtm23(cDE923v)  adjusted for attrition  within  geographic  
strata  and re-calibrated to the Wave 2  prevalence numbers.      





3. Wave 3 – Wave 4 longitudinal weights.  For longitudinal or cohort analyses 
based on respondents who completed both the Wave 3 and Wave  4 surveys,  the 
population being represented  is usually the Wave 3 population.   Thus typically 
weights wtm34  should be used; these are the Wave 3 weights wtm3 (cDE919v) 
adjusted for attrition  within  geographic  strata  and re-calibrated to the Wave 3  
prevalence numbers.      
The variable  for these weights is dDE925v.  
 
4. Wave 4 new respondent weights.  For Wave 4 cross-sectional analyses 
involving new Wave 4 respondents only,  recruitment weights  wtr4  or  main 
survey weights wtp4 should be used (See Initial  recruitment  weights at Wave 1, 
page 2);  these are calibrated to  prevalence numbers at the time of Wave 4 
respectively.     
The variable s for these weights are dDE911v (recruitment) and dDE915v (for 
main survey). 
 
5. Wave 4  main survey cross-sectional weights.  For cross-sectional analyses 
involving all of Wave 4 respondents, weights wtx4  have been constructed. For 
continuing respondents, cDE919v is used as the  initial weight,  then  calibrated to 
assumed prevalence numbers at the time of Wave 4,  yielding cross-sectional 
weights for M3/P3-M4 continuers (dDE917v) ; For new respondents, dDE915v is 
used as the initial weight,  being calibrated to assumed prevalence numbers at the 
time of Wave 4 already.  These weights are scaled so that within each country the 
sum of the wtx4 over continuing respondents is equal to the number of continuing 
respondents, and the sum of the wtx4  over new respondents is equal to the 
number of new respondents.   (Thus the overall   sum of these weights is the 




these weights is dDE919v. 
 
The country coefficients of variation of the Wave 4 cross-sectional weights  range 
between 0.5  and 0.7; however, the  CVs  of the  Wave 4 longitudinal weights   are 
higher, and  as high as  0.85 in the UK.  This increased variability seems due  to 
differential attrition by age group, since the age-specific  coefficients of variation are 
around  0.4 to 0.5. 
 
Treatment of movers 
Movers between Wave 3 and Wave 4 were treated in the same manner as were movers 
between Wave 2 and Wave 3.   
 
Standard errors for weighted means and proportions 
Where a survey sample cannot be considered a true ‘simple random sample’ 
consideration must be given to the ‘design effect’.  Departure from ‘simple random’ 
sampling may sometimes be due to specific requirements of the survey or the nature of 
the attributes or population being measured, as well as to the practical limitations of field 
sampling operations. Standard errors need to be adjusted to take the design effect into 
account.  
 
Because the design is a single stage design,  rough  standard errors for the proportions or 
means may be obtained from the corresponding unweighted (simple random sampling) 
analysis, by multiplying by the square root of F where F=[n*(sum of squares of weights)/ 
(sum of weights)**2].  Here n refers to the size of the sample subgroup of interest, and 
the sums are taken over that same sample subgroup. The factor F is 1 + the square of the 
coefficient of variation of the weights in the sample subgroup. (The coefficient of 





For all four countries the full sample coefficient of variation of the recruitment weights is 
approximately  0.45, and the coefficient of variation of the main survey weights is about  
0.46. The factor F for the latter is 1.2116, and thus, the variability of the weights may be 
regarded very crudely as inflating standard errors by a factor equal to the square root of 
1.2116, or 1.101.  However, the point of using the weights for descriptive aims is to 
reduce sampling bias. The reduction in bias should compensate at least in part for the 
gain in variability. 
 
For ITC Four Country Survey  results, bootstrap weights for the data can be used to 
adjust standard errors. With bootstrap weights, the analysis is run many times (or 
"replicated" many times), but each time, all output is ignored except the estimates of the 
coefficients of interest. The variability of a slope coefficient, for example, is measured 
through its observed variation from bootstrap sample to bootstrap sample.(Lohr, 1999) 
 
Analytical uses of the weights 
The weights may also be used in modelling, for example in logistic regressions.  The 
usual rationale is that the results will then measure relevant attributes of the actual 
population at hand.  Some software packages which use weights in analysis produce 
unrealistic p-values, because the software "erroneously" takes the sum of the weights to 
be the sample size. If using such software it may be advisable as a `quick fix' to rescale 
the weights so that they sum to the sample size.   
 
Alternatively, for some analyses the output can be corrected: e.g. if the software 
"erroneously" takes the sum of the weights to be the sample size, we can correct standard 
errors for means and proportions as indicated earlier, or less conservatively by 
multiplying by the square root of (sum of weights in denominator of weighted mean or 
proportion divided by denominator of unweighted mean or proportion); we can correct  a 




divided by apparent (weighted) sample size for the frequency table. 
 
Newer versions of SAS [1] and SPSS have procedures  for regression and logistic 
regression for complex designs.  Both take into account effects of stratification and 
multistage sampling.  However, neither takes into account weight calibration.  For 
estimation and tests which do take calibration into account,  the use of bootstrap weights, 
described below, is recommended.  
 
Analyses across countries 
The prescriptions above assume that data from just one country are being used in the 
analysis.  In an analysis from a  sample pooled across countries, additional care must be 
taken, since the population sizes  (and hence the average weights) differ widely from 
country to country. Using  the weights as given may cause the largest country to 
dominate the analysis, and will make estimation very inefficient.  Scaling the weights to 
add to the appropriate subsample sizes within countries will  remove this difficulty.     
 
 
When should weights be used? 
For descriptive purposes the use of the weights is necessary, but when the aims are 
analytic the answer is not so clear.  Where possible,  modeling  analyses should be  run 
with the weights and without. If the estimates of coefficients or the results of tests agree 
reasonably well, the weighted analysis are presented (with standard errors and p-values 
corrected where necessary). "Agreeing reasonably well" might mean agreeing to within a 
standard error or two, or more generally resulting in the same analytic conclusions. If the 
estimates disagree substantially, it is likely that the model is inadequate in the sense of 
leaving out important explanatory variables associated with the weights. In that case, 





Because the weights tend to add variability, it is possible to have the situation where 
coefficient estimates agree, but appear non-significant in a weighted analysis and 
significant in an unweighted analysis. When this occurs, both analyses should reported. 
In all cases, diagnostic checking of models is important, and may include examination of 




[1] SAS, SAS Institute, Inc. Cary, NC: http://www.sas.com/ 
































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX J: ITC 4 COUNTRY SURVEY WAVE 6 
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